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1. INTRODUCTION 

This Interim Measures Pian has been prepared to document pro!X)sed interim measures to be take!1 to address 
interiOt' window glazing sealanr containing polychlor.nated bipheny!s (PCBs) at concentrations greater tr.an 50 par!s 
per million (ppm). The glazing sealant has been identfied at the University of Massachusetts (UMass) Lederle 
Graduate Research Center (LGRC) Tower A and low rise building, localed at 710-740 North Pleasant Street on the 
UMass campus in Amherst. Massachusetts. 

1.1 PROJECT BACKGROUND 

The LGRC complex was constructed in the early 1970-s as a facility for classroo.11, Hb.ary. laborato;y. and office 
space. The complex consists of a three-story low-rise buildir,g ("the low-rise') arid an attached 17 -slory tower 
identified as Tower A ('the high-rise·). The Sile is located toward the northern end of the UMass campus at the 
intersection of North Pleasant Street and Governors Drive. A Site Locus Map is provided as Figure 1-1 and a Site 
Plan is included as Figure 1-2. 

In March 2009, a lim~ed hazardous building materials investigative survey and assessment was conducted to identify 
asbestos-containing materials. lead in paint, PCBs. and other hazardous building ma!eria!s in anticipation of 
renovations planned at the LGRC low rise building. During the assessment. a sample of ihe interior window glazing 
sealant from the third floor conference room of the Science library was collected and a;-ia!yzed for PCBs. This 
sample and a duplicate of this sample detected total PCBs at c::mcentrations of 12.000 ppm and 11,000 ppm, 
respectively. 

Given that these concentrations exceeded regulatory thresholds per Federar regulations (40 CFR 761) for PCBs in a 
non-totally enclosed manner, UMass and Woodard & Curran (W&C) have been working to develop an approach and 
plan to address these conditions. Primary issues are that this glazing sealant is 1nlegral to the window units (e.g. , it 
cannot be removed without removing the entire window unit), there are approximately 900 windows in Tower A and 
the low rise building, and UMass does not have any current caprtal improvement plans to reo!ace all the windows. 

Upon gaining knowledge of the PCB concentrations in the wirdow glazing sea!an1 (March 2009), the fo!!owing 
activtties were initiated/conducted in support of developing an appma::h to address this issue: 

• April 2C09 - Inspection and inventory of all accessible windaws in the LGRC low-rise and Tower A high 
rise buildings; 

• May 2009 - Collection of window glazing sealant samples to confirm initial resu!ts from locations 
throughout the buildings, surface wipes from interior locations. and indoor air samples from representative 
locations throughout the buildings: and 

• May 2009 - Public notifications and outreach through informational postings and a meeting with buiiding 
occupants and stakeholders. 

Following discussions with United States Environmental Protection Agency {EPA), a draft interim Measures Plan was 
submitted on July 31, 2009. which included a plan, based on pilot testing of seve.-al products, to implement an interim 

1 Window glazing sealant is defined for the purposes 'ot this plan as the sealant lo:::atec in be~en the windcw glass and the 
metal window pane. 
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measure to reduce exposure potentia! to the window glazing sealant until a long-term so!uUon can be implemented. 
This interim measure was a combination of decontamination procedures followed by an encapsula'Jon of the glazing 
sealant. 

Following submittal of this draft plan. the following activities have been continued or conducted in support of EPAs 
review and approval: 

• November 2009 - UMass personnel met wiU1 EPA personnel to review the plan and potential next steps in 
EPA's approval process. During this meeting. the topic of a Conse:1t Ag~wmen: was discussed as a 
potential mechanism to manage the window glazing sealant and implemeni the lnte:im Meas!.lres plan: 

• March 2010 - EPA provided a draft Consent Agreement to UMass for review. This has been followed by 
subsequent comments and discussions to the Agreement language; 

• Februa.-y - October 2010- Additional monitoring of the pi!ol tes1 areas (wipe and bulk sample co!lec!ion 
and analyses) as well as implementation of an ex_panded pilot test oi different products was conducted: 

• November 2010- Project status and informational meeting with building occupants and stakeholders: 

• February 2011 -Revised draft Interim Measures Plan submitted to EPA; and 

• May 2011 and January 2012 -Addrtional monitoring of the piiot test areas. 

Currentty, the results of subsequent testing have been used to modify the proposed interim measure. as detaiied in 
this plan. Based on discussions with EPA, it is the intent for this plan lo become an atlachnent or appendix to the 
Consent Agreement. which is the reason it has been prepared as a separate. sta:-ld alone document specific to the 
LGRC interior window glazing sealant. 

1.2 PLAN ORGANIZATION 

This Interim Measures Plan is organized into the following six sections: 

Section 1: Introduction {This section) 

Section 2: Initial Assessment and Screening of Remedial Alternatives 

A summary of the previously collected data and screening of remedial alternatives to address removal of the inte.-ior 
window glazing sealant is provided and discussed. 

Section 3: Pilot Testing 

A summary of pilot test activities conducted between July 2009 and January 2012 is provided ir.clt.oding a data rev.ew 
of different cleaning products and primary and ser...ondary barriers. 

Section 4: Interim Measure Implem entation 

This section provides a surnrna;y of the selected interim measure including the products to be used, initial 
inspections, and verification testing of the selected measure. 
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Section 5: Long Term Maintenance and Monitoring 

This section provides a description of the proposed long-term maintenance and monitoring ac!r,f.ties to be 
implemented following the interim measures. Details of routine inspections and testing, action levels and corrective 
measures. training requirements. reporting. and communications are provided. 

Section 6: Schedule 

This section provides a schedule and timing for the implementation of the interim measures a;)d a discussion on 
overal! tim;ng for window re11oval and replacement. 
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2. INITIAL ASSESSMENT AND SCREENING OF REMEDIAL ALTERNATIVES 

The results from the initial data collected to assess the nature and extent of the interior window glaz!ng sealant and 
an initial screening of potential remedial alternatives is presented in this section. 

2.1 INITIAL ASSESSMENT 

As indicated previously, an initial assessment/data collection was completed in April and May of 2009. The results of 
these activities were presented in a ~status Update - Interior Window Glazingr. memorandum submitted to EPA on 
July 10, 2009 and included as Appendix A of this plan (exduding analytical data, which was submitted in July 2009). 
A brief summary of these results is provided in the following paragraphs. 

Results of the window inspections and inventory indicated that glazing sealant similar in appearance was observed 
on the majority of window joints throughout the low rise, the walkway, and Tower A. The glazing sealant was black in 
color and had very little plasticity. Below surficial portions. the material was observed to be softer and in one location 
{glazing sample location LGRC-GZ-008 High Rise Location) an increase in the overall plasticity was observed. In 
general, the sealant appears in good condition; there are some areas (e.g., bottom frame exposed to direct sunlight) 
that exhibit signs of deterioration. Based on window construction drawings and field observations, the glazing 
sealant appears to be present on both the interior and exterior sides of the window glass and on all four sides of the 
window glass and the metal pane. 

In addition to the interior inspection, an inventory of windows was taken from the outside of the low rise and Tower A 
buildings to develop an estimate of number of windows and approximate total linear footage of windows on each 
building. Total linear footage of windows was caicu!ated based on the dimensions of the inspected windows and the 
exterior window inventory. There are also some windows that are located solely within the interior of the buildings 
(e.g., no window face exposed to the exterior of the building). Approximately 900 separate window units are present 
throughout the buildings with about 500 windows in the low rise building and 400 windows in Tower A representing 
over approximately 20,000 linear feet of g!azing sealant. 

A standard window construction was observed in the majority of windows in both the low rise building and Tower A of 
the high rise. Within this standard construction, a variety of window sizes and shapes were noted. Windows were 
typically constructed of metal framing set back approximately 1 inch from the face of interior walls. At the base of the 
majority of windows a tile or stone shelf/ledge was observed ranging in width from 6 to 12 inches. For windows at 
which the ledges were present, the majority also had vents associated with the building's HVAC system either 
directly next to or adjacent to the window units. Windows on the walkway connecting the low rise to high rise building 
were constructed in a similar manner; however, window ledges were not observed. In addition, repair 
caulking/sealant material was observed on windows throughout portions of the walkway as an apparent temporary 
patch due to past leakages. 

During the inspection, some windows with slightly different construction were observed on the first floor of the library 
and in the walkway. These windows were visibly different in two ways; the type of metal stripping in place 
perpendicular to the window face and the type of material present in the joints. The subject joints surrounding each 
of these windows contained a black repair caulking/sealant material, which was highly plastic and generally found to 
be in good condition. Inspection of the joints was not able to determine whether black glazing sealant was present 
beneath the repair caulking/sealant. Given this condition, two samples of this repair cau[king/sealant were collected 
and analyzed for PCBs. The results indicated concentrations of total PCBs of 82.2 and 129 ppm, which were lower 
than the glazing sealant sample results. Given these concentrations, t1ese materials are planned to be managed the 
same as the glazing sealant found on the majority of the windows. 
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A gasket material was also observed on select windows during the interior window inspections. The gasket material 
was a black. rubberized material. The width of the gasket varied between Ya inch and % inch wide. The gasket 
material was observed on doors and windows of the main building entrances and windows adjacent to the low rise 
main stairwell. Gasket material was also observed on the main library entrance windows. Given the nature of this 
material and window/door construction, samples were not collected for analyses and it is assumed that PCBs would 
not be present in this molded, rubber. 

Photographs of typical window units are provided below. 

Library Conference Room 365A Typical Window Joint with Glazing Sealant 

Based on the current understanding of the LGRC buildings and their use, potential receptors to interior window 
glazing sealant include adult workers within the buildings (UMass staff) and college-age students, including graduate ,..., 
students. No children would be present in the inside of the buildings, except during short duration visits to the library 
or with UMass staff. 

Potential transport pathways for PCBs from the glazing sealant include deterioration or weathering and generation of 
dust or particulate matter that may become airborne or deposit on an interior building surface. Potential exposure 
pathways include: 

• Inhalation of indoor air that may contain PCBs; 

• Dermal contact; and 

• Incidental ingestion following dermal contact (e.g., hand to mouth contact) with PCBs present as particulate 
matter on surfaces. 

In summary, the results of the initial data collected indicate the following: 

• Interior window glazing sealant on the majority of the windows at the low-rise and Tower A contain PCBs in 
excess of 50 ppm and up to 2% chrysotile asbestos (average PCB concentration is 9,660 ppm); 

• Overall, the glazing sealant appears in good condition and is present at over 900 separate window units 
throughout the buildings representing approximately 20,000 linear feet. There are some areas (e.g., bottom 
frame exposed to direct sunlight) that exhibit signs of deterioration; 
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• Potential transport and exposure pathways for t11e PCB containing glazing sealant to potential receptors 
include direct contact and/or generation of dusl or particulate matter thai may be::ome airborne or rest on 
interior surfaces: and 

• Existing data indicate minimal PCB exposures to building occupants: 

o All post Exterior Building A;}alement Project indoor air samples (July 2008 and May 2009} col!e-:ted 
from Tower A and the low-rise building show a decrease in concen~ralicn with time c0mpared to 
the samples collected during the Exterior Building Abatement Project. As a generai com~arison, all 
indoor air results (2008 and 2009) were beJow EPA's recently published pu!:l:ic health ,evels of 
PCBs in school indoor air2. EPA's comparabie levei !or the LGRC bi.!ildin;s is lhe !eve! published 
for students age 19 and over and adults, which is 450 nanograms pe: cubic meter (r.g!rn3) . The 
July 2008 data reported an average indoor air concentration of 213 ngim0 with the highest 
concentration reported as 256 ngim3. The May 2009 data rePJrted an ave;age indoor air 
concentration of 71 ngim3 with the highest concentration reported as 160 ng!ms. 

o Interior surface wipe samples collected during the Exterior Building Abatement Project exhibited 
higher concentrations of PCBs on the window ledges than on other interior su:faces (tables. desks, 
etc.). The majority of the sample results were below EPAs high occupailcy criteria of 
10 µgJ100cmi. Surface cleaning of the ledges has been shown to be effective in reducing PCB 
conceotrations. Ali 19 posl Exterior Building Abatemen'. Project samples and the June 2009 
window ledge wipe samples were below EPA's high occupancy criteria of 10 µg/10Ck:m2. 

2.2 INITIAL SCREENING OF REMEDIAL ALTERNATIVES 

Based on a review of the existing data, the glazing sealant is not likely to represent a continuing significant source oi 
PCBs to either indoor air or surfaces not in direct contact with the sealant. However, given that the glazing seala,1 
contains PCBs at concentration grealer than 50 ppm in a non-total!y enclosed manner, it is considered an 
unauthorized use per 40 CFR Part 761 . 

As part of a decision process given the aoove information, an initial screeni!YJ of alterilatives to remove the giazing 
sealant was performed. The two alternatives screened for the complete removaf and otf-site disposa; of the seaiar.f 
included: 

• Disassemble the window uni!, remove sealant and window, decontaminate window unit, replace window 
with existing g!ass; or 

• Remove entire window unit and replace with new window. 

Each al!ema'.ive was screened based on the loilowing criteria: 

Effectiveness - An evaluation of the method s effectiveness in meet ng the remedial goa!s based on 
experience and relia!Y.liiy of the meti"lcxt 

• lmpiementability - An evaiuaHon of the logistical issues for eacn a!terna!ive includi!YJ availability of 
personnel and equipment, site-specific features, heait'l and safe ty concerns. volume of waste generate:!. 
etc.; and 

• Cost - Budgetary/planning level costs were estimated to aid in the direct comparison of methods. 

2 Public Heal:h Levels for PCBs in Indoor School Air, EPA, September 2009. 
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A summary of this initial screening evaluation is presented on Table 2-1 . As indicated on this table, source removal 
arxl decontamination of the window units would not be an effective a!temat:ve: therefore, the alternative for source 
removal is considered to be a window replarvemenl project 

2.3 SUMMARY AND CONCLUSIONS 

As indicated previously, there are over 900 windows within the buildings and UMass does n.::it have any current 
capital plans or approved funding for window replacemeni in these buildings at this magnitude as a stand-alone 
project. Recent indoor air and interior surfaces data indicate minimal PCB exposure ootential to building occupants. 
Given this information, rt is proposed lo implement an interim measure to reduce exposure potential to the PCB 
containing glazing sealant until a long-term solution can be implemented. This approa.-:h is consistent with EPA 's 
Current Best Practices for PCBs in Caulk - Jn!en'm Measures for Assessing Risk and Taking Action to Reduce 
Exposures. October 2009. 

Based on the initial assessment. the proposed interim measure consists of the foliowing thrBe components: 

• Removal of dust and debris from the window units using a vacuum E:XJUipped wiih HEP.A. filirafon followed 
by a general deaning of the window units and surrounding surfaces using a standard industriaVcommercial 
cleaner. 

• Co.itainmen! of the glazing sealant through a barrier/encapsulating material to eiiminate/reduce ~lential 
exposures: and 

• Implementation of a monitoring program to verify effectiveness of the interim measure. 

To aid in determining the specific products to be implemented and their effectiveness as an interim measure. pilot 
test activities are being conducted and are described in the next section. Additional discussion on the timing of the 
interim measure and eventual window (source material) removal is presented in Section 6 Schedule. 
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Commencing in July 2009, pilot testing activities have been conducted on wi:ldows in the LGRC c:::m,plex to :;ssess 
proposed !echniques for cleaning windows, window frames, ledges. and su;rounding areas and 1echn1qu9~ for 
containing/encaps1J!ating interior window glazing sealant. The tests were designed to eva;uatc: effectiveness in 
achieving the interim measure goais: practicality of application and use; ,evel of effort required to imoiemen: :he 
alternative; and the final appearance of the window unit. A rernedration contractor (Triumvirate Environmeniai) and a 
specialty coatings oontractor (P.J. Spillane Co.) supported the pilot testing activities. 

3.1 GENERAL CLEANING 

Three windows on the third floor of the library (low-rise) and one window on the third floor of the Towe: A high rise 
building were seiecte,j for the pilot test, which was conducted on Ju!y 9, 2009. At each loca!ion. foilowing p·epmu'.io:1 
of the pilot test area (rx:i!yethyiene sheeting. barrier tape. removal of moveable furniture, etc.}. a genera! cisaning 
using standard industrial cleaners of the window and adjar-...ent surfaces was conducted to: 

• Removal all visible dust and debris; 

• Re.juce the concentrations of PCBs on non-).'Orous accessible suriaces to be:ow the crea:1 up 1evei 0110 
µg/1 OOcm2; and 

• Prepare the surfaces for application of the selected containment encapsufanl. 

General c!eaning consisted of the foHowing three components: 1) removal of ioose g'.azing seatants; 2) vacuuming of 
each window. window frames. blinds (when present), and iedges as weii as the recessed areas and healing ducts 
beneath each window; and 3) appfication of a cieanser. Three types of deaners were lested (Simpie Green All 
Purpose Cleaner, Klean Strip TSP Plus. ard IAQ 2000 non-phosphate deaner). The effectiveness of the deaning 
W'aS verified via visual observationsl1nspections and verification w;pe samples collec:ed from the window ledges 
beneath the three pilot test areas representing the three different types of cleaners. Analytica! results indicated that 
the concentrations of PCBs in wipe samples collected were below the high occupancy dean up level of 
10 µg/100 cm2. Reported concentrations ranged from 0.5 lo 1.0 µgf 100 cm2. laboratory data reports are provided 
in Appendix 8. 

As shown below. results of the evaluation indicate that all three of the cleaning products were effective ana easily 
implemenlable; however, based on slight odor issues and final appearance of the windows, ,he KJean-Strip TSP Plus 
cleaner was retained for use during the full-scaie implemer.lation of the Interim Measure. A summary of the findings 
are presented in the table beiow. 

Table 3-1: Results of the Pilot Test Activities - Cleaning Product Evaluation 

r Cleaning Produ~ I Effectiveness 

r ----··-·····-r:··.-· .. 
I implementability ) 
' -:.-· ---~---! 

Aesthetics/Other . J Retained for Use J 

I : HEPA Vacui.:rn l Mapmy of dust and 
r i debns removed 

Good: smaiier 
vacuum tip used in 
some areas 

J I 
~Puimrpp

05

:eeGCreleenan·-Ae-l; ---':-Go- o_d_: -wi-.n-do_w_lea-·g_e_. ·-~o_o_d_; e-tf-ia:~~-

1 ~ , wipe= 0.5 µg/100 cm• p;ocess 
f , 

Plus wipe = 0.9 µg/100 cm' 
Good; efficient 
process 

J Dust controlled through HEP.A 
! 

I 

i Strong odor in immediate 

I 
area: residual film remained 
or. giass 

,-·--·-·······--· -- .. .... . ··--i--··., 

Yes 

No 

Yes I I
i Klean-Strip TSP I Good: window ledge 

-.-, ·----·- - - · • ''' " " "' ' ' M• - -• 

j Slight odor in irn:-;-,ed;ate area j 
- - --·-...J.. ·- .. - - ·-- - ·-·-·-.. ·-···------ .J 
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Containment of either !he .... ~ndow glazing aione or bct'l the glazing and window frame was eva!va'.ed through the 
application of three different types of products as described below. During the pi!ot test. specific obser,ations were 
noted for each op!ion and included: product specificalims for surface prepara!ior:: application time (time per linear 
foot); odors and cure times: adhesion of selected encapsulant to the glazirig sealant and metal su::aces; ease of 
application: overa!! effecti veness a: encapsuiatn~ glazing sealant and frames as ao;:>:~able: a1d ~rial a;:,oe2.raxe. 

Each op:lon was evaluated on two primary considerations: 

• Results of verification wipe testing to assess the concerrtr~ion oi PCBs on the surface of the encapsulant 
(remedial goal of ~ 1 µg/wipe); and 

• Practicality of application and final aesthetics. 

The three types of produds included: 

• Caulking/Sealant A bead of caulkingtsealant was applied to !he existing mefal to glass joint over the 
existing giazing sealant. The bead was of sufficient width to allow for full coverage of the existing sea!ai'll 
and joint. The following prooucts were tested - Dow 795 Silicone caulk; Phenoseal Vinyl caulk: OAP Acrylic 
caulk, and OAP 3.0 Silicone caulk. 

• Molded Silicone Seal: A molded silicone adhesive barrier (Dcrw-1,2,3 Silicone Sea:) was applied over the 
existing glazing sealant and window frame. The application is conducted by f:rst applying a bead of silicone 
sP...alant along each edge to be covered and then the barrier is applied and ro!!ec sr.,~~lh. 

• ACtyfic Paint/Coating: An acrylic pairit (SW DTM .A.cryfic paint) was applied to t:-ie glazing sealant and 
window fiarnes. Prior to application. window units and frames were taped as required to p,even: the spread 
of paint to window glass and outer vertical frames. 

Following the cleaning process described above. the selected sealant wcS applied to either the glazing sealant or the 
glazing sealant and window frames On July 14. 2009. following a five day c.irin~ period. w;pe sarnp!es were 
collected from the surface of the sealants and any exp::ised p::irtion of the window frames to evaluate the sealanrs 
effectiveness. Analytical laboraiory reports are provided in Appendix B. A summa:y of the analytical results is 
p,ovide<:! in the table below: 

Table 3-2: Summary of Initial Wipe Sample Results - Pilot Test 

Sample Area (cmZ) 
and material 

Produc: _JI - . . --Sample 10-· --·-r-~:~·:t:;!ns 
__L (µgfwipe} 

Do~~~-;;-~~~-C~ff( .. 1 LG~c·.;;;:,;o;; -. 6.~--·--- t 100 (ca:.ilk a;id frame) 

~ p Acrylic Larex Caulk I LGRC-PT-WP~008 1.1 ~O~~uik a;id frame) I 
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I
· I Total PCB 1 

Product j Sample 10 Concentrations 
I 

Sampdle Ar~a _,c,mZ) 

I j ( , . ) : an ma,ena, µg,w:pe i 
' : 

1-· Phe~Seal Vinyl Caulk - l LGRC-PT-WP-009 ---·r·-- 0.6 _ ......... - .. ... -r 100 (caulk and.- f--, 2-;n_e_j -,: 

~W:·3-Si~~~~ Se~---r;RC-PT-WF-00€--·---···r········-·-;~------i-1~0 (;~ oni;)·--·-1 

r:;;;la~:~;,; -_i~~-erw~oos ,_ ___ 43 · :_J,-oo~;~;~:":i·i_i 
As indicated on the table above. analyticaf results indicate rha! the concentrations of PCBs rangoo from 0.6 to 6.0 
µgi100 cm'. which indica!ed that PC3s were present on the surf<K:es at four of the five wipe lo:ations at 
concentrations > 1 µg/wipe. However. as noted above, the wipe samples for the cau:k prx .. x:ts tested were 
collected from both the surface of the sea!ant and 1he exposed portions of the window frames There is a pote:1lial 
that the detection of PCBs were associated with PCBs on the adjacent metal window f:-arne aoo/or the seala:i: hai 
not cured effectively. For the silicone seal. analytical results indicaied that PCBs were present at a concen:ratbn of 
1.6 µg/100cm2. However, given that migration of PCBs through the silicone stripping was no! consicered iikeiy in this 
soort duration, the results of the analysis (only one sampie} were considered to be inconclus!ve. 

As described above, the evaluation of the different containment products focused on the ettectivsness of the prodoc, 
in containing PCBs. the implementability of the product. and aesthetics and impacts to su:rnunding spaces. 
Observations made during lhe pilot test activities are presented on Table ~3 and summarized in Table 3-4 beiow. 

Table 3-4: Results of the Pilot Test Activities - Encapsulation Product Evaluation 

Encapsulant 

I 

l -r Ri~~rti~n:~;·· ··~ ! 
' Effectiveness Implementability Aesthetics i 
I I Consideration I I I 
I lnconclus:VE Fair Fair Yes 

I 

- .......... ------ -+- -------------------
DOW 1-2-3 

-----····--··-- ·- . . ... 
· 1· --lnconciusive ---! Good Good Yes 

i I DOW 795 Siii:::one Caulk 

,~AP ~~ry~c-~~~;:-c~-ufi-J<-~-----~-I inconclusive I Good Good Yes 

! PhenoSeal Vinyl Caulk 
' 

Poor Good i Poor - shrinking 
I 

Ne 

j Sherwin William Acrylic I 
l Paint I 
! I 

·--'-- -

Poor 
1
. Poor j Poor -

1
streaking, ·,· No ___ ! 

r part1a coverooe j 
_____________ _J__ __ _ ·-·· - . - ~- -··-"······-·-·- ----

The initial evaluation was effective in eliminating two products for additional consideration. The <K:rylic :a'.ex ;:,amt 
was eliminated due to ir.effectiveness in encapsulating the PCBs, significant labor required to apply the paint. and 
aesthetic considerations. The vinyl caulk was eiim:nated due to significant shrinkage observed followi::g curing of the 
product and other aesthetic considerations. 

Based on the iniiial wipe samples of the sealant and silicone seal, additional testing of the etfective:.ess of two of the 
retained products (Dow 1-2-3 silicone seal and Dow 795 silicone caulk) was conducied to det6fmine if the reported 
concentrations of PCBs from the initial wipe samples were due to residual PCB impacts from the uncovered meial 
window frames, the migration of PCBs throU<Jh the encapsulants after application. or any changes based on 
additional cure time, and to increase the number of samples to more fully evaluate these products. 
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Add~ional wipe samples were collected from these products on July 20. 2009. In addition. wipe testing of a second 
silicone caulk product. OAP 3.0 Clear Silicone, was conducted to evaluate a second silicone product. A mooiffed 
wipe procedure was utilized due to the small width of the sample areas (approximately 1/4 - inch on the sealant and 
3/8 - inch on the exposed window frames). At each location a hexane saturated gauze was folded and grasoed using 
forceps The gauze was then wipej across the sea!ant and/or window frame (separately} refolded, and wiped again 
in the opposite direciion. Tape was applied to iso1ate the sealant from the frame and the sealant and frame were 
wiped wit~ a soapy clo!h and dried pnor to sample collection (to remove any residua1 dust from the sample area). 

A summary of 1he analytical results is provided in Tab!e 3-5 below: 

l 
i 

Table 3-5: Additional Wipe Test Sample Results 

I 
Sample Location ! -~:i:~t:;!nJ Sample Area ·(-cm-~~]· 

(µg/wipe) 
~--- -------------------- - ---·--·-

l. :~~ side of winoo""' <0.5·--···-· .... L___ ... : .. ~_o __ .... .J 
Rightsx:leofwimlow 0.7 j 100 J 

! .................... --.----- ! Base of wt'ldo~

11 

____ 1_.o ___ j 100·----1-- I 

I Left side of windov. . <O .5 150 I 

Product 

i Dow 795 Silicxme Caulk 

Metal frame a:lJ·acent to ' ,· 1· : i Rig ht side of window <O .5 150 1 

Dow 795 Si!ico;;e Caulk ... ··r --·-·-·- _ j 

.... ·--··--·-------+'-~-~~~.:~~°..: ... ___ _J_ ____ ~o.5 ___ I ___ ~s-~ _____ ..J 
j Sideofwindow <0.5 37.5 ____ J 

~~ 3,., I 
l...~-~:.-~f--~~~~~~--- --·-·-·- 0.9 ,--····---~ 

I Left side of window .J 0.7 j 100 j 

[ Right side of wi,,,d~~--J 0.3 j 100 ; 

DAP 3.0 Silicone Caulk 

Metal frame crijacent to s·de of,, .nd,.,. .. 
I ,1/1 VYV 

OAP 3.0 Silicone Caulk 

Dow 1-2-3 Sificone Seal 

L_ ·-----·- ----
! Base of WL'1dow I 2 .1 I 100 --·-·1 

Analytical results indicated similar to lower concentrations of PCBs were detected in the samp1es compared to the 
initial resutts and support the finding that either the silicone caulk or silicone seal appear effective in containing PCBs 
given thal all samples with exception of one sample. were ~ 1 µg/wipe. The one sample was on:y slightly ove!' 
1 µg!wipe (2.1 µg/wipe). 

Based on the three evaluation criteria. the silicone sealant was retained for continued monitoring while the lnterin 
Measure approval process was on-going. A photograph depicting the contained glazing sealant by the silicone 
sealant is presented beiow. 
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3.3 CONTINUED PILOT TEST MONITORING 
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To evaluate the continued effectiveness of the silicone sealant. additional samples were coliected in February, 
August, and September 2010. Wipe samples were collected following the wipe sample procedures described above. 
A summary of analytical results is presented on T abie 3-6 and in the following sections. Laboratory reports are 
provided in Appendix 8. 

February 2010 

Visual inspection indicated that the encapsulant was in good physica! condition with no observed cracking, peeling, 
or discoloration of the sealant and no observed separation from the glazing and window frames. 

Wipe samples were collected from the left vertical and lower horizontal Dow 795 caulked joints to allow for direct 
comparison to previous analytical results. This data represents 219 days from initial application. Analytical resu!ts 
indicated that the concentration of PCBs had increased since sealant application with reported PCB concentrations of 
2.6 and 6.5 µg/100cm2 as compared to concentrations of < 0.5 and 1.0 µg/100cm2 in samples collected six days 
after installation of the sealant. Two wipe samples were also collected from the adjacent window frames. Both of 
these samples were non-detect for PCBs (< 0.5 µg /100cm2). 

These results indicated that the deaning process and new sealant encapsulation utilized in the pilot test is 
maintaining its effectiveness at reducing PCB concentrations on accessible non-porous surfaces. Overall, these 
results indicate that the caulk is effective in reducing the concentrations of PCBs readily availabie for direct contact 
(e.g., low µg/wipe results compared to thousands of ppm in the underlying glazing sealant). Long-term monitoring 
will be used to monitor this effectiveness over time. 

August 2010 

To evaluate whether or not the results from the February round of sampling were indicative of an increasing trend in 
PCB concentrations in the sealant, additional wipe samples and a bulk sample were collected from the Dow 795 
silicone sea!ant in August 2010 (413 days following initial application). To aid in determining if the extractant used in 
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the wipe tests were influencing the data results, wipe samples were collected using hexane, isopropyl alcohol (IPA), 
and saline (to emulate typical direct contact by human skin). 

A bulk sample was also collected by removing a portion of the Dow 795 sealant from the window and removing a thin 
layer of this caulking formerly in direct contact with the glazing sealant using a utility razor knife in order to ensure 
that only the silicone sealant was analyzed. 

Visual inspection indicated that the encapsulant was in good physical condition with no observed cracking, peeling, 
or discoloration of the new sealant and no observed separation from the glazing and window frames. 

Results of this testing indicated that the concentration of PCBs in the hexane wipe sample increased from 0.7 
µg/100cm2 six days after installation to 30 µg/100cm2 413 days after instailation. Results from the other wipe 
samples using different extractants indicated that the concentration of PCBs were 12 µg/100cm2 in the sample 
collected with isopropyl alcohol and < 0.5 µg/100cm2 in the sample collected wtth saline. Results from the bulk 

l 

sample indicated that the concentration of PCBs was 604 ppm. ·~• 

Three wipe samples of the adjacent metal window frames and one wipe sample from the window ledge were also 
collected for laboratory analyses. All results were non-detect for PCBs (< 0.5 µg/100cm2). 

This data indicates that PCBs have migrated into the new sealant following application and can be extracted out of 
this porous material using a hexane or IPA extractant. No PCBs were detected in the wipe sample using saline as 
the extractant. which suggests limited to no transfer of PCBs would be expected under a direct contact with human 
skin scenario. 

September 2010 

Based on the August results, additional evaluation of the OAP 3.0 Silicone Caulk and the DAP Acrylic Latex Caulk 
was conducted through wipe testing and bulk sample analysis. Wipe (using hexane) and bulk samples of each 
sealant were collected on September 28, 201 O following the procedures described above. 

Analytical results from the wipe tests indicated that the concentration of PCBs in the OAP 3.0 silicone and the DAP 
Acr1lic Latex caulking had increased over time from concentrations of< 0.5 and 1.1 µgf1 oocm2 immediately after the 
full cure time to 1.7 and 2.1 µg/100crn2, respectively (446 days after installation). These results were lower than 
observed at the Dow 795 caulk test area. Results from the bulk samples indicated that the concentrations of PCBs 
were 159 ppm in the OAP 3.0 Silicone and 1, 100 ppm in the DAP Acrylic Latex caulking. 

These data are consistent with the Dow 795 data, which indicates that new caulking is effective at covering the 
glazing sealant and reducing potential exposures (through direct contact or subsequent particulate migration); 
however, PCB migration into the newly applied caulk barrier is occurring. 

3.4 SECONDARY BARRIER PILOT TEST 

Given the PCB migration results into the new sealant described above, pilot testing of a secondary barrier that would 
be installed in between the new sealant and the glazing sealant was conducted. The working model for the PCB 
migration is that the initial migration of PCBs to the new sealant may be occurring during the initial "wet" application 
or while the material is curing and then a subsequent "wicking" effect over time. To prevent this direct contact point, 
a secondary barrier test. such as a tape installed in between the products to "block" this migration, was conducted. 
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• Ease oi application; 
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• Avaiiability or approp;:ate standard wtdth (lhe glaz,ng sea~a:it is approxirnate!y 1/8 - inch wice}: and 

• Bonding capnb-ili!ies with glass. metal . and silicone or !atex seaiant. 

Following a product review, two products were selected; a 5-rnil thick soft aluminum foil tape and a 3-mil thick u1i1ity 
grade PVC tape. 

For the pilot test, three windows were selected from ihe tlwd ~oor of the LGRC iow-nse iibrary. The inleiior glaz!ir; 
sealant on each of the three windows was encapsulated using both tapes and one of the three cau!king/seaiarits; 
Dow 795 black silicone, OAP 3.0 clear silicone, or OAP black acrylic latex. On each window. the 10:: tape was 
applied lo the bottom hof.zontal joint and the PVC tape w.:?S applied to the right ver'Jcal joint. Following applicat;on, a 
new bead of the designated sealant was applied as the final encapsulant over the joints. For co:npar.sons pu,p:)ses 
to previous tes!s. a rte,N bead of sealant was also appiied to the left ver'ucal joint d.r~~iy to U1e g:azi:,g $ea!arit (i.e .. 
no secondary barrier}. 

Comparisons of the aluminum foil and PVC la;:,es indicated thai bo:h products were easy lo 2ppiy and ::iat ea::h of 
the three sealant materiais appeared to bond sufficiently to them. However, the PVC !ape did not bo1d as well lo the 
glass and could be moved following application and curing of the seaiant through d:~cct application o: pressuie to the 
sealant (as observed through the bead of clear sihcone sealant). 

Following a 9 day cure time. wipe samples were coliected from the surtace of the newiy iilsta!!ed sea!ani on October 
7, 2010. At eoch windov,1, wipe samples (using hexane) were co!Jected from eoch of the vertical joints anci the !ow9: 
ho~izorrtal joint loilcwing the sampiing procedu,es descrioed above. A summary of lhe analyk:aJ resui:s is presented 
on Table 3-7 and provided beiow: 

• Results from all samples collected from sealant instal!ed over the aluminum foil tape and ova the ?VC tape 
were below the minimum laboratory reporting limit of 0.5 µg/10Ccm2(three samples of each product}. and 

• Results from the three samples coliected from seaiam installed directly to ihe glazi~ seaia:1! without a 
secondary bar.ier indicated that Pea concentrations were 1.4 µg/100.....""112 (Dow 795 Si!icone). < 0.5 
µg/100cm2 (OAP 3.0 Silicone}, and 0.7 µg/100cm' (DAP Acrylic Latex) . 

To evaluale the continued e~fectiveness of lrie se:ondary barrier, additional sa:nples were coliected in May 20, 1 ano 
January 2012. A summary of analytical results is presented on Table 3-7 and in the fol!owing sections. Labora!o:y 
reports are provided in Appendix B. 

May2011 

Nine wipe samples were collected. one from each sealant and barrier configuration a1d submitted for ?CB analysis. 
Samples were coiiected fo!lowing the procedures described above. Analytical resu~s f:om ihe wipe sa:r.p:es 
indicated that PCBs were non-detect (i.e., below the minimum laboratory reportins limit of 0.5 µg!10C.-;,-n;;) in the six 
samples collected from sealant appiied over !he SfY'vOndary barriers. Analyticai results from the 1Nipe sampies 
collected from sealarit applied directly to ihe glazing sealants indi:;ated lriat the concentrations of PCBs we~e 1.3 
(OAP 3.0 Silicone). 1.8 {OAP Acrylic Latex). and 6.4 µg!100:m2(DOW 795 Silicone}. 

These results were consistent with those colle-::ed nine days after ir.stallation of lhe Seco:-·dary ca;rie~s ir.oicating thai 
this combination continues to be effec:ive in encapsulating the PCBs (no PCBs presenl on the surface of the new 
seaiant over the seconda~y barrier tape}. 
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january 2012 

Continued evaluation of the three sealants and secondary barriers was conducted through wipe les!ing on January 6, 
2012. Wipe samples from the nine configurations were collected following ihe wipe procedures described above. 

Analytical results from the wipe tests indicated tr.at the concentration of PCBs in wipe samples collected from 
materials without the seconda:y barrier increased overtime from 1.4 µg/100::m' (Dow 795), < 0.5 µg/100crr:2 (OAP 
3.0). and. 0.7 µg/100cm2 (OAP Latex) nine days after application to 3.5, 4.4, and 1.2 µg/100cm2, respective!y 465 
days after installation. Data also indicated :ha! PCBs were reponed at concen!ra!ions above the minimum reporting 
limits in !woof the !hree samples asscda1ed with both the aluminum and PVC ta:::,e secondary barriers: however. the 
concentrations re~rted were below those reoorted for areas without the secondary b,3;rfers installed. 

Condusions 

The results of the monitori;ig completed to date indicate: 

• The application of a new sealant over the glazing sealant continues to reduce the level of PCBs available 
for direct conta:t. The use of secondary barriers (PVC or aluminum tape} between the glazing sealant and 
the new sealant further reduces the levels of PCBs: PCB concentrations were either non-detected or 
delected at low levels in wipe samples collected from lhe surface ot the seaiant with the secondary barrier. 

• Higher concentrations of PCBs were detecied in the samples collected from the sea!ant witho:.it the 
secondary barrier than those with the secondar; barrier. 

• Based on aesthetic considerations. durability, longevity. and implementation, as well as the performance 
data collected to date, the silicone sealant (Dow 795 black or OAP 3.0} with the aluminum tape as the 
secondary barrier is the preferred combination for encapsulation. 

3.5 PiLOT TEST CONCLUSIONS 

Results of the pilot test a:tivities indicated that 

• Remedial goals for removal of dust and debris (as confirmed by visual inspection) from a!l accessib:e areas 
and within the heating ducts can be achieved by vacuuming with HEPA con!ro!s. Remedial goals for the 
recessed areas beneath each window (as confirmed by visual inspection) ca;-i be achieved by using a 
combination of vacuuming and cleaning and a!lowir,g cleaner to soak in the recessed area orior to 
rernovaliwiping; 

• Remedla: goals for the windows. w1:1dow frames. and surrounding su:faces can be achieved (as co:mrmed 
by visual inspection and verification wipe sampling of win-dow ledges and window frames) using the 
:ndustriailcomrnercial cleaner · K!ean-St,ip TSP Plus cleaner; and 

• Remedial goals to reduce direct conlact and reduce exposure potemial to the window glazing sealant until a 
long-!erm solution can be implemented can be achieved through the use of an overlying bar.ier syslem (i.e .. 
re-11 sealant application with an aiuminum tape secondary barrier over (he existing window glazin9 sealant). 

In aider to evaluate the continued effectiveness of the secondary barrier. additional inspections and wipe sampling of 
the pilot test locations wil! be performed over time. Specifically. as part of lhe National Institute of Healt1 (NIH} 
renovation p,ojec! in Tower A, the interim measures will be conducted on the elevator lobby windows and wipe 
samples will be collected and monitoring wit! be performed at lheS€ windows. 
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4. INTERIM MEASURE IMPLEMENTATION 

4.1 SELECTED INTERJM MEASURE 

The Interim Measure will be implemented on all windows with PCB-coniain1ng giazing sealant with[~ the LGRC iow 
rise and Tower A buildings. The specific components and remedial goais of the in:erirn measu 0e to be implemenled 
are: 

• General cieaning of the window uniis and surrounding surfaecs via removal of dust and debris usrn; a 
v~uum equipped wrth HEPA filtration followed by deaning of s:.;daces with a standa~d 
industrial/commercial cieaner (Klean-Strip TSP Plus): 

c Removal of dust and debris to the max:rnum ex:en; praciicai to be confirmed thro1..gr1 visual 
observations: and 

o Surrounding accessible areas (window !edges) to achieve the high occupancy dean up levei of 
~ 1C µgi100cm2. 

• Containment of the glazing seaiant through the instaHation of bairier/encapsulating rnatenais {alumin'..lm foil 
tape followed by a bead of silicone sealant) to reduce potenHal direct co:1tact exposures: 

o Covering of existing glazing sealant to be confirmed through visJa; obser,ations: ,md 

o Remediai goal is to achieve .'.5. 1 µg/wipe on the exp:ise-d surface of newiy 2.pp'ied seaiant. 

• Implementation of a monrtcxing program to verify effectiveness of the 1rJe;i11 measure. 

A description of each component is provided in ihe following sections. 

4.2 WINDOW CLEANING 

The general cleaning process wili serve two functions: 

• To reduce the concentrations of PCBs on accessible surtaces to be!ow the clean up level of 10 µg.!100cm<; 
and 

• To prepare the surface of the g!azing sealant and windows for application of the con!ainmeni bai7ie~5. 

Cleaning activtties will focus on two primary aspects: 

o Removal of dusi and debris using a vacuum equipped wi:h a HEPA vent:iafon system: and . 

• General cleaning of surfaces with a standard industrlai/comr:1ercial cleaner 

A remediation contractor, who specializes in this type of decontamination work, will be relaii1ed to perform the 
cleaning activities. All work will follow appiicabl~ Federal and Sta'.e regulations including OSHA. regu:ations. 
respiratory protection. personal protective equipment, etc. A project specific health and safety plan will be prepared 
and followed for all work ac!ivities. All work a;eas will be cordoned-off and contained during a-;tive work activ1iies. 
Access to the work areas will be controlied through baniers. signage and controiled access points. 

A general cleaning of each window, window trame, window !edge, and recessed area beneath each window will be 
conducted by ar. initial vacuuming of all surfaces followed by the use of the se:e-::ted cieaner (Kiean-Strip TSP Pius). 
Any lcose glazing sealant wlll be removed during this cleaning to prepa;e for lhe new se2!2nt ins!aHati~'.'1. Intact 
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glazing sea:ant wi!! remain in place. HeaHng ducts and flooring immediately beneath each wi11dow wil! be cleaned by 
vacuuming accessible areas. Due to the presence of asbestos in the glazing sealants, standards of practice fer 
asbestos abatemenl will be incorporated inlo ttie cleaning and surf ace preparat;on steps including the use of 
polyethy!ene cover on surrot,nding areas and wet removal techniques. 

Contaminated rags. cleaning material, and vacuum debris will be placed in a;:ipmpriately :narl<Bd drums or containers 
for disposal as ~ 50 ppm PCB wastes to a landfill permitted to accept the wastes. Prior to off-sile dispos31, all waste 
materials will be marked and stored CDnsis,ent with 40 CFR 761.40 and 40 CFR 761.65. Given tha! the g:azing 
sealant also contains asbestos, this material will also be managed and disposed of as asbestos-containing mate:iai. 
Following cleaning. a checklist sheet wi!I b-e posted indicating that !he sub-ject area has beer. cleaned. The Engineer 
or designee wiil then conduct the visual inspection and sign-off that the area is ciear for ihe; new caulk installation. 

4.3 CONTAINMENT OF PCB CONTAINING WINDOW GLAZING SEALANT 

The interior glazing sealant is to be containedlencapsuiated through the app!ic~tion of a 5-mil thick scf1 aluminum foil 
:ape followed by a bead of silicone sealant along !he glass lo window frame joint covering the existing glazing 
sealant. Following the cleaning process, 2 final dry wipe of the joints will be conducted to remove any residua! 
cieaners from the surface. A contractor, who specializes in this type of work, wil! apply a layer of aluminum foil tape 
to the existing metal to glass joint over the existing glazing sealant. Following application of the tape, a bead of 
silicone sea:ani will be .app!ied to the joint The bead wrn be cf sufficient widlh to fully cover the aluminum tape and 
joint. 

Following r.ew sealar.t installation. the posted checklist sheet will be updated indicaling that the new sealant and tape 
has been installed in the subject area The Engineer will t'1en conduct the \~sua! inspection and verification or 
baseline sam::Jling (s€-e below}. 

4.4 VERIFICATION AND BASELINE SAMPLING 

Verification of the cieariing process will be conducted through visual confirmation of dust ai'ld debris ;emoval from 
accessible areas within the heating ducts and recessed areas beneath the ;.vindows and through :he collection of 
wipe samples from window ledges. Verification of the containment process wi!! be conducted through visual 
inspection to confirm that the glazing sealant has been covered with the tape and that the :ape has been covered 
with the new sealant In addition. following curing. baseline wipe samples of the new!y aoptied sealant and metal 
wir,:Jow frame wil! be col!ec!ed to evaluate its effectiveness and establish a baseiine for long-term monitoring. The 
verification samoles from the window ledges win a!sc be used to establish the b2.seline data set for imp!emen!ation of 
the ana!ylicai testi:ig portions of the long-term maintenance and moniloring plan. 

Based on the previous window ledge and pilot test data. wipe sample locations wi!i be s,:;le::ed at an app,oximale 
frequency of 5%, which is speclfica'.!y described for each of the major portions of the :_GRC below. 

Library Windows: 

Wrthin the low rise library. windows a'c present in common areas of all three floors on the south side of the building. 
but only on the third flw. on the north side of the building (north side windows on t'1e second fioor have been 
included in the walkway windows). Based on a maximum of 70 windows per fioor (1otal number of windows on lhe 
:hird floor} and the 5% frequency, four wipe sample !ocations will be selected from each of the thr€-e floors. All 12 
wipe sample locations will be selected from common areas wi\hin ihe library with the specific window and location 
randomly selected as described below. 
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Low-Rise ~Jorth Wing Windows: 
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WiL1in the north wing of the LGRC. the majority of windows are located on the east and west build(ng elevaiions. 
limited numbers of windows are located within stairwells and at interior ior-..,ations on the firsl and second fioo:s. 
Based on U1e total number of windows per floor and the 5% sample frequency, the foliowlng r.u:nber of wipe sa;r:pie 
locations are sc~wuled to be selected: 

o First Floor ( 103 individual windows) - 6 sa:npie !oca~ions; 

• Second Floor (128 individual windows} - 7 sampie iocaiions; and 

• Third Floor (145 individuai windows) - 8 sample iocations. 

The specific window and location wi!I be randor:1ly selected as descr;bed below. 

High-R!se Windows: 

Wiihin the Tower, there is a total of 14 floors with windows located 1n laooratcry settings (1L wi:r.jows per Eo:x). and 
in the elevator lobby areas (two sets of windows per lobby). Based on the number of wbdows per floor ( 16 wii1dows} 
and the 5% sarnpie freque~y. one vfpe sam;ile location will be selected from each floor. 

Based on the transitory nature of the elevatOf lobby areas in compa,ison to the iabo~atories, t:ie rraj:lfity of ihe 
sarnple locations will be selected from the laboratory windows. The specific window and locatio.1 wi,; be randomly 
selected as described t;,ejow. Of the 14 sample iocations, ten w1li be seiected irorn ;a!::.,o~a;ory w;ndows and four wiil 
be seiected fro:n elevator lobby area w[ndows. 

Walkway Windows: 

Two walkways are present within the subject a;ea. one connecting the LGRC Low Rise bui1ding to the LGRC :11gh 
Rise TO'.ver and one connecting the LGRC High Rise Tower lo the Goessmann Building :o the soulh. -;-he,e are a 
total of 82 windows on the walkways, 58 on the walkway between the low rise and high rise buildings and 24 on the 
walkway between ihe high rise and Goessrnann building. Based on the number of windows and the 5% sampie 
frequency, four wipe sample locations will be selected from the walkways. 

Based on the transi!ory nature of the stairwells within the buiidings. wipe samples are not piar.ned fo be co1!ected 
from slai;well windows at this time; however. ~ results from the proposed wipe testing of other windcws ind:ca:e t~at 
PCBs are present al concen!ralions above the action levels. the inclusion of a.e stairweli windows wiii be re­
evaluated. 

At ea:h of the 51 ioca!ions. two wipe samples wiil be co:lected for a Iota! of 102 individual wipe sarnpies. Trie two 
samples at each !o·:ation wili consist of a sample of ihe adjar...ent window ledge {veiify wincGw c!eani;-,g of adja:ent 
surfaces task) and a samp!e of the newly appfied sealantfadjacent window frame (b2St:1ine d2ta to eva!:.:a'.e 
encapsu!a1t. effectiveness}. 

The locations of the wipe samples will be randomly seiected as foila,vs: 

• Each window unit will be assigned a number based on the tolal number of units in the space. 

• The window unit will then be selected using a random number generator. and 

• The location of the wipe sample will be randomly seiee!ed based on lhe total width of the window frarr:e or 
window ledge beneath the selected window unit. 
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Further details regarding the sampling are provided below. 
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• Wipe samples will be collected in accordance with trie standard wipe !est method as described in 40 CFR 
761 .123. At each sample location. a 2-inch square gauze pad. saturated with hexane, will be wiped across 
a 100 square centimeter iemp!ate ama. Due to lhe r.arrow width of some of the surfac.es. wipe sampies will 
be collected using a modified sampling procedure to ensure a 100 sqt:are centimeter area is samp!ed The 
wipe will be folded and grasped usin.; forceps and wiped acrcss the surface. refolded. anc wrped again in 
the opposite direction; 

• All samples will be transpor1ed to the laboratory under standard Chain of Custody prcce::lures, extracted 
L>sing USEP.A. Method 3540C (Soxhlet extract;on). and analyzed fo~ PCBs using USEPA Method 8082; 

• In addition to the primary samples indicated above, duplicate samples and field equipment blanks will be 
collected at a frequency of one per 20 primary samp!es and submitted to the laooratory as par1 of the 
QA/QC procedures associated with the sample co!!ection procedures; 

• Upon receipt of the analytical results and data validation. the verfficalion sample data of the window led'.;es 
will bo compared to the clean-up levers: 

o ff~ 10 µg/100 cm2 - the clea:1-up wi!I be considered complete: 

o ff> 10 µg/100 cm2. additional cleaning of surfaces represented by the verificatior. sample will be 
conducted as described above and verification samples collected at the fre~~ency indica'ed above 
using offset sarnpling focatior.s: ard 

o Given the use of the building for classroom, library. laboratory space. and office uses. a high 
occupancy use c!ea'1up level. as indicated above. will te app!re:: for the window frame and 
ad:acent surfaces (non-porous surfa::es). However. it is noted that the windows frames and ledges 
would not routinely be con1acted on a frequent basis given their location and accessibility 
(especially in the Tower A iaboraiories where laboratory benches are frequenHy :ns:alled in front of 
the windows). It is noted that all post-cleaning wipe samples fror.i !he window !edges lo date have 
beer. either non-detect (with reporting limits < 1 ugi100cm2 ) or detected at cor.centrations ~ 1 
ug/100c,:-;2_ 

• The results of this initial wipe sampling of the newly applied sealant will be used to support the long term 
mon~oring and maintenance pro;,am (refer to the nex! section}. 

4.5 REPORTING 

A comple!ion report w!ll be submitted within 90 days of completing the t;;/erim Measure activities. The comp!etion 
report will include a description of the completed aciivi!ies. verification ana!ytica! results (with laboratory repo;ts}. and 
copies of waste manifests and disposal documen!a!ion. 

4.6 DEED NOTICE 

A deed notice will be prepared. complying with the requirements of 40 CFR 761 . 61 ( a)(8), to communicate the 
loca:ion and encapsula~ion of the PCB-containing interior window glazing seriiant A cer:ifica:e of recordation will be 
submii!ed to EPA w::h;n 60 days of completion of the Interim Measure. 

UW.ass I GRC (210918) 
LGRC lnterim Measure~ Plan 

•: -t(Y.Xlard & Curran 
~.!',?.v 20,2 

.... 



5. LONG TERM MAINTENANCE AND MONiTORING 

This long term monitoring and rnainienance imp!ernen:ation plan {L TMMIP) presents the mon:\c:ir.g c::l:: maintenance 
activities that will be conducted to assess ihe long·ierm e,'fectiveness of !he encapst.:lar.! applied to 1;,tc~or v;,;1~ow 
glazing sealant as an interim rne2sure within the LGRC Tower A and low rise buildings. 

5.1 BASELINE SAMPLE SUMMARY 

As indicated in the previous sections. caseline samp!es have t>aen or will be coliecied to ~pare to the iong term 
mo:'litoring data to be collec:ed fofiowing impiemen;ation of the ln:c~m Measure. This da:a inci:..::ies: 

• Accessible non-porous surfaces - 51 wipe samp1es from adjacent window ledges foliowiag cle2~ing: 

• Encapsulated surfaces - 51 wipe samp.es from the enca~s:;:ated i;lazing sealant followia.g aluminum foil 
tape covered by new silicone sealant application: and 

• indoor air - 11 i ncioor air samples CO:!ec:ed in May 2009 from representa'.:ve !ocalio:1s :hro:.i;rout the LG~C 
Tower A and low rise building. 

5.2 INSPECTION AND MONITORING ACTIVITIES 

Initially, the long term monitoring acti,ities at the LGRC complex will be ccr.ducted on an annua: basis. T:,ese 
ac'.ivi'Jes will be compiete;l by June 3Cr- of each year. Representative su:face vipe s~:n;J!es of e:1caps:.i'a!00 ano 
non-porous surfaces and indoor air samples wi ll be collected for labora:ory analyses. In addition to sa·npii:lg. a 
visual inspection of the encapsulated surfaces will be conducted at this time. As described further balow. pending 
the results of these cr.:tivities. the frequency of inspection 0r monr.o.ing r.ay be rnod;iiec 0ver time. This modi~·:a;i.,,1 
request will be made in the report prepared documen:i;ig the results of the monitoring and maintenance activities. 

5.2.1 Visual Inspections 

V1sua! inspe-.;.ions of the encapsulated su.faces will te conductsd at the LGRC -;-ower A rjg~ ·is·s and low nse 
b'Jildings. The inspectioos will consist of an ass9ssrneni of the fciimving: 

• Physical condition of the r.ew caulk (cracking, p.:ieling. discoloraiion, etc.); 

• Signs of separation between lne silicone sealant and the glaz:n; sealant. wincov: fra.:ie, or g:iss: 

• Signs of disturba~ce of the new sealant: and 

• A generai inspection of the surrounci::g areas. 

The specific windows to be visually inspected will include the wircdc.w unit randomly selected for sa-npHng (see !::-elo·:; 
mettx>d) pius the window units on ooth sides oi the selected window {total of thr~ wi:1dows ;::>e: sa:np:e ioc3t10:-:;. 
Up:)n completion of the visual inspec:ions. cor.ective actio;is will be imp1emented. if needed. as des::ri:;e::i below. Al; 
inspections wi:I be recorded and included in the report to the EPA. Tnis report wiH incbde a rei::~rnme"lda!:on for 
continuing or refining the inspection frequency based on the results. 

5.2.2 Access ible Non-Porous Surfaces 

Fourteen (14) surface wipe sarnp!es will be cc..~lected from rep,esenta:ive locations on thE: accessible non-porous 
surfaces deaned as part of the interim measures (windcw iecges). In gc-icra!, sarnpies will be col.ecte-: in 
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Jccordance with the verjfrcation and baseline sampling pr~~am described a::iove. The specific location of e2ch 
sample will be randomly selec!e~ as follows: 

o Library Windows: One w;pe sar:i;,:e will be coliected from each floor of the library (totJI of 3 wipesj; 

• Low-Rise North Wing Wir.do·.vs: One wipe saGp!e wm be collected from i::ach fioor (total of 3 wipes): 

• High-Rise Windows: One wipe sam;,e wiil be collected from every other floor {totai of 7 wipes); and 

o Walk Way Windows: One wipe sample will be collected from the walkways (total of 1 wipe). 

Specific windows for the wipe sarnp:es will be selected from random locations following the procedures described in 
Section 4.4. Further details regaiding the sampling are provided below. 

• Wir;,2 samples wi!I be collected in accordance with the standard wipe ieS! method as described in 40 CFR 
761.123. At each sampie location, a 2-inch square gauzr: pc:-0, saturated wlth hexane, will be wiped across 
a 100 square centimeter ternp!a'.e area. Due to the narrcw width of some ot the surfaces, wipe samples will 
be collected us1;;g a modified sampling procedure to ensure a 100 square centimeter area is sampled. The 
wipe will be folded and g~asped usirg forceps and wiped across the surface. refolded, and wiped again in 
the opposite direction; 

• . All samples will be iransfX)rted to tr,e iabo,atory under standard Chai;, of Custody procedures, extracted 
using USEPA MethOO 3540C (Soxh!e! extraction}, and ana!yzed for PCBs using USEPA Method 8082; and 

• In addition to the primary samples indicated above, duplicate samples and field equipment blanks wili be 
collecte::! at a trequency of o,c per 20 primary samples and submitted to the laboratory as part oi the 
QNQC procedures assoc:2ted with the sample collection procedures. 

Upon receipt of the analytical res:lts and data validation. the sample data wili be compared to the a:;tion levels as 
descr.bed below ard documented in the report subr:1i'.ted to EPA. This report wi!I include a recommendation for 
continuing or ref:r. ing the sa-:1pie ire<;uency based on the results. 

5.2.3 Encapsulated Surfaces 

Fourteen (14) surface wipe samples wm be collected from the sa;.1e window units as described above for the 
accessible non-porous surfa~s. Samples wiil be collected from the newly applied sealant'window frame consistent 
with the baseline sampling program and ms,thods described in Section 4.4 and above. 

Upon receipt of the analyUca: rasults and data validation, H,€ sample dala will be compa.ed to ihe action !eve!s as 
described below and documented in the report submit.eel to EPA. This report wi!i include a recommendation for 
continuin£ or refining the sample frequency based on the resuits. 

5.2.4 Indoor Air 

On May 26. 2009, e:even iii-door air samples were co:!ected from representative locations throug~out the LGRC 
Tower A high rise and low rise buildings. in summary. anatyticai results iMicated that the concemrations ot PCBs 
reported in the samples ranged from 33 to 160 ,19m~. These results were lower ihan tht ,esults from the Ju!y 2008 
posi-abatement air sa;.1piing results, which ranged from 101 to 269 ng!m3. The results were a!so below EPA's 
September 2009 public heal:h levels of PCBs i:1 school indoor air for ages 19 plus and adu1ts {set at 450 ng/m3}. The 
results from the May 26. 2009 will be used as the base!;ne data for indoor air resulis. 

Eleven indoor air samples and one ar.bient outdoor sample will be co!!ected from rep:esentative :oc2tions throughout 
the LGRC Tower A and low rise buiiaings. In general. indoor air samples will be dismbuted in a manner consistent 
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with the 2009 baseline sampling event Indoor air samples will be collected from Tower A high rise (five samples), 
the north wing of the low rise (one sample per floor), and the library {one sample per floor). Specific locations within 
each area will be based on the locations of previous air samples collected in 2009 and distribution throughout the 
LGRC complex to obtain representative data from rooms of varying uses (classrooms, office space, etc.). Prior to 
sample collection, and within 60 days of the effective date of the CAFO, a work plan for the initial air monitoring will 
be submitted to EPA for approval. 

Air samples will be collected in accordance with USEPA Compendium Method T0-10A "Determination of Pesticides 
and Polychlorinated Biphenyfs In Ambient Air Using Low Volume Polyurethane Foam (PUF) Sampling Followed by 
Gas Chromatographic/Multi-Detector Detection (GCIMD)" and submitted for laboratory analysis of PCBs homologs. 
At each of the sample locations a low volume PUF cartridge will be connected to a personal air pump (SKC 
AIRCHEK Sampler or equivalent) with flexible tubing. The cartridge will be positioned at the appropriate height using 
a telescoping tubing stand or placed on a desk or table. 

To achieve the desired minimum laboratory reporting limit of 50 nanograms/m3, samples will be collected at a rate of 
2.5 Umin for a minimum of four hours. The flow rates will be set by the equipment rental supply company prior to 
delivery and verified and adjusted as needed in the field using a BIOS digital flow rate calibrator or equivalent 
Atmospheric information (ambient temperatures and barometric pressures) will be obtained from a portable 
commercially available weather monitoring station (indoor conditions) and from on-line sources from the nearest 
monitoring station (outdoor conditions). Pumps and flow rates will be monitored periodically throughout the sample 
collection period and observations will be recorded. One duplicate sample will be collected as part of the overall 
project QA/QC measures. The duplicate sample will be collected in an identical manner to the primary samples. At 
the end of the required sample interval, the pump will be shut off and the cartridge will be placed in aluminum foil, 
labeled, and placed on ice for delivery to the analytical laboratory. 

Upon receipt of the analytical results and data validation, the sample data will be compared to the action levels as 
described below and documented in the report submitted to EPA. This report will include a recommendation for 
continuing or refining the sample frequency based on the results. 

5.3 ACTION LEVELS AND CORRECTIVE MEASURES • 

A combination of visual inspections and laboratory sample results will be used to verify the continued effectiveness of 
the interim measure. Upon receipt of the laboratory results after each monitoring round, the data will be compared to 
the following action levels to determine whether additional monitoring or corrective measures are needed. 

• For accessible non-porous surfaces cleaned as part of the interim measures: 

o If ~ 10 µg/100 cm2 - no additional action, long term maintenance and monitoring to continue in 
accordance with this plan. 

o If > 10 µg/100 cm2 - additional cleaning of surfaces represented by the verification sample will be 
conducted as described in the Interim Measures Plan and verification samples collected at the 
frequency indicated above using offset sampling locations. 

• For encapsulated surfaces: 

o Ifs 1 µg/100 cm2 - no additional action, long term maintenance and monitoring to continue in 
accordance with this plan. 

o In areas where encapsulation deterioration is observed or PCBs are reported at concentrations 
> 10 µg/100 cm2 additional encapsulant (e.g., new bead of caulk or other liquid encapsulant) will 
be applied and follow-up wipe samples will be collected. If analytical results indicate that PCBs are 
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still present at concentrations > 10 µg/1 00 cm2 after the prescribed re-application, U Mass will 
evaluate alternative solutions in conjunction with EPA. 

o If> 1 and ~ 10 µg/100 cm2 - continued monitoring will occur to establish patterns or trends in 
concentration. If increasing concentrations are determined, then additional coatings may be 
applied and/or alternative solutions will be discussed with EPA. 

NOTE: These levels are considered appropriate for this project given the small area and isolated 
location of the window sealant in comparison to potential direct contact exposures and to maintain 
consistency with the levels being used for the adjacent non-porous surfaces. 

• For indoor air results: 

o If < 450 ng/m3 - no additional action, long term maintenance and monitoring to continue in 
accordance with this plan; 

o If > 450 ng/m3 - results and alternative solutions will be evaluated by UMass in conjunction with 
EPA; and 

NOTE: This action limit is based on EPA's September 2009 public health levels of PCBs in school 
indoor air for ages 19 plus and adults. As described on Section 2.1, potential receptors to interior 
window glazing sealant include adult workers within the building~ (UMass staff) and college-age 
students, including graduate· students. No children would be present in the inside of the buildings, 
except during short duration visits with UMass staff. There are no child care facilities within the 
buildings. 

All analytical results and corrective measures will be reported to EPA (see Section 5.6). This report will include a 
recommendation for continuing or refining the sample frequency based on the results. In addition, if the results for 
the sampling and analyses indicate any exceedances of project-specific action levels, EPA will be notified within 30 
days of receipt of the analytical data. This notification will also include proposed corrective measures, if required, in 
any of the exceedance areas. Upon EPA approval of these proposed measures, they will be initiated within 30 days 
of Approval or some other specified and agreed upon inteNal depending on the required measures and procurement 
procedures that must be followed. 

It should be noted that there is currently a lack of substantial long-term or short-term monitoring data for products 
being used as encapsulants over PCB containing building materials from this or any comparable PCB remediation 
site. Additional research into this issue is currently being conducted by the EPA. These results/data will be 
incorporated into any decision regarding additional interim/corrective measures at this Site. 

5.4 ROUTINE MAINTENANCE ACTIVITIES 

Based on a review of the products' technical specifications and applied locations (interior metal to glass window 
joints), it is not anticipated that the sealant will require any additional or routine maintenance activities other than 
potential corrective measures that may be deem~ necessary as a result of visual inspections. 

5.5 TRAINING REQUIREMENTS 

Based on discussions with UMass Facilities Department, it is not anticipated that any workers would come in routine 
contact with the encapsulated surfaces beyond routine cleaning and planned maintenance activities. It is not 
anticipated that workers performing routine cleaning would require any special training or need to take extra 
precautions due to the presence of the new encapsulant however, UMass will conduct general awareness training 
for cleaning personnel to ensure they are aware of the importance of maintaining the sealant/encapsulant. The 
University will incorporate this training into tts routine and scheduled training for asbestos-containing materials 
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consistent with the asbestos regulations. This one-time training is conducted once per month. The University will 
prepare an annual awareness update on the window conditions and make this available to personnel via e-mail or 
postings. 

For any non-routine projects or maintenance activities that involve work on the windows, relevant and appropriate 
worker training requirements and procedures specific to the task will be developed and implemented. Current UMass 
procedures dictate that all work that impacts building materials, including window glazing sealants, must undergo an 
"all hazard review". This review would indicate that the LGRC window glazing sealant has been flagged as a PCB 
and asbestos-<:ontaining material. As such, any work that will disturb the window glazing sealant will be conducted 
by appropriately trained workers following the necessary work procedures for containments (polyethylene sheeting, 
etc.) and disposal. Any Window glazing removed will be disposed as ~ 50 ppm PCB wastes. These activities will be 
reported to EPA in the referenced report. 

5.6 COMMUNICATIONS AND REPORTING 

The results of the long-tern, monitoring and maintenance activities will be documented in a report and submitted to 
the EPA Initially, this report will be submitted within 90 days following the monitoring activities (anticipated to be by 
September 30th of each year), and document the following: 

• Results from the visual inspections; 

• Results from the sampling and analyses; 

• Comparisons to action levels and recommendations for corrective measures; 

• Any corrective measures implemented; 

• Any non-routine major projects conducted at the buildings that encountered the encapsulants and tfle 
training and protective measures that were implemented; 

• Any proposed modlfications to the monitoring and maintenance program (e.g., based on the sampling 
results, the frequency of the program may be modified); 

• A statement on the continued effectiveness of the encapsulant; 

• Confim,ation that the annual awareness update on the window conditions was made available to personnel 
via e-mail or postings; and 

• An update and status on plans to perform window replacement activities (e.g., source removal) (refer to 
Section 6 of this document for additional discussion). 

A summary of this information will also be made available for review by the LGRC occupants, users, or other project 
stakeholders. This communication will be completed via infom,ation meetings and posting of data to the UMass EHS 
web site following the same schedule as indicated above for the report submittal to EPA. 

5.7 MODIFICATIONS TO THE LTMMIP 

It is possible that results of long term monitoring may warrant or require modifications to this plan. In the event that a 
modification to the LTMMIP is necessary, such an amendment will be proposed to EPA for approval as part of the 
scheduled report. UMass will work in conjunction with EPA to develop and implement any such modifications. 
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As irdica:ed previously. there are over 900 windows associaied w:t'l the buildings anc UMils.<; do<:s not have any 
currenl capital p!ans or approved funding for window replacemen1 in these bulldings at this magnif::dP. as a stand­
alone project. Current ccst estimates for window ,emoval/rep!acer..en! are in the S3.000.000 range Recer.t indoor 
air a.id lrt.erior suf.aces da:a indicate min:mal PCB er.posure poten!ia! to buifding occupa~ts. Given th$ information, 
it has been propcsed to imp!emen1 an imerlm measure to further reduce exposure potenti2! t:::i the PCB crn1aining 
glazing sealant until a iong-!erm solution can be 'molementad. 

6.1 INTERIM MEASURE TIMING 

The ln!e~m Measure. as outiined in this plan, is antic:1pa'.e,j to be im::lemer.tf:d upon EPA .A.i)proval o' ,he plan and 
the signin~ of the Consent Agreement by all r,aties for this work Given the State mandated procure-""le'lt :m:.:es<::. 
ao:ess, and s::h,,-;du!ir.g reauirements (irduding design, bidding. and 3war:! phasesj. it is 2:-: ::':>.::::~:: ::lat ,hese 
up~·ont !asks (prior to IM fie!,~ work ir.i:ialion) could lake up to 12 mo-·:"1s. 

Based on the ievel of dis~uption antic:Ja!ed to occur during the irnplemenlalion of tree !"'ieri!"1 Measwe i.J~/ ~55 w1:1 
work wi'.h !t',e se!ect<:d Rerned1a;ion Co::trac:or to conduct these a~ivities using muit:ple crews over rnui::p e working 
shifts with th€ goal of C:)mpleting the activities during times when school is not in full sessions. if apoltca!::ie Priority 
will ?.lso be a;:iplied. if fecsible, to lM imp!emen~ation a: wir,jows with r igher potertJa: for access (e.g .. low -is,:; librar1 
windows vs. narrow inuecess1ble windovvs in laboratories). Given ihe 2bove process it is anticipated t".;::! th-; IM 
a~ivrt;es wm be completed wW1in 24 months of the effective date of the CAFO. 

6.2 WINDOW REMOVAL AND REPLACEMEl'li TIMING 

The Universi:y is com,~:'.l~d to i;r:;::ilementing the Interim Measures to stabilize site conditio11s and ensure tt'.ere are no 
sig:ifficant ris":s to build1,g occupart.s and users. UMass is a!so cc.r.mitted to appropr.2te!y remo': in,; the PCB 
containing window glazing sealant~ 50 oom: however, the timing of this removal must be managed in the ro:,'.e(t ol 
the overall financial iesou~ce$ available io :~e University fo, def~rred ma;n!enance and other -e!:;'Jired Code 
improvements to k~p campus buildin~s open. s3:f.:. and usable lo main:ain the ove,a': academic and research 
mission o~ the Univs;sl:y. 

Thro;,igh d;scuss:ons, EPA a.id the Univers::y have agreed to a 15 year ::;,1e frame for the repia:ement of the LGRC 
windows, and have also ag~eec to engage in discJ&'5ions d:J~ing ye2.rs 5 and 10 to allow l~e Univers;ty to d;scuss the 
reasonab:eness d :he 15-year deadline. which mig~t be affected by the success or failure of the interim measures, 
t""- U . 't•1 " d the ' I f l ,. . ....i· '"'"~' • I' d I . ' ' :r.: n:verSt 1 s ;::-iances. an v s1a.us o. r.ew regu a,,oos O! sc;ence rega,u1~ ~\.,b s 1n cau ~ an g az·::; se,rar.:. 
Consequent!y. the Unive0sity may propose an e~ension of up to five years to the 15-year schodule for specii'k 
renovation p;oiec!s that require procuring new space (including constm:t;ng new buildings) for functions that are 
cu;-ren!ly in LGRC but thai nay :.ot be allov:ec! to ccminue fol!owirr;; te'lovalior. due to revised building codes. 

As previously discussed. renovations on Floors 3. 7. and 8 of Tower A we,e initiated in the Fall ot 2011. UMass has 
t:Sed this ~rojec. io remove a'ld replace app~olcimate!y 40 windows within the work areas. Consistent v:i~'; !:-ie 
December 8. 201 1 Notice of PCB Remediation AC:ivity, the laboraiory wiiXiows on Floors 3, 7, and 8 we'.B removed 
for off-site ·~isoosa! as PCB Sulk Product Waste in February 2012. 

Over time. a similar aporoach will be follcwed to effective!y mar.age and dlspcse of the windows in ~'le LGRC 
buildings. Before removing any windows that contain PCB-rontaminated window glazing sealant. window frames. or 
other PCB-contaminated materials. notice will be provide-:: :o EPA 30 days prior to any suc.'1 remcva!s If over :ime. 

lfl,.4.a!'S l r~ i · ,-..:, · ~ · · ·· 
LGRC ,~~rn ~!PasurPs Plan 

6-1 .>700..: ~· ·;/.. ,.:man 
May 201:? 



an alternate rcmc-0ial approach is oeve!ooed based en p:oi,:ct-s::;EY-.::fic conditfor:s. a wo;k p!an w1,i be prepare-;; for 
Approva! prior to removing any windows or window c.ornoonen:s ihat w;ll descnbe Uie ,e·,:5'-~j removal and er 
disposal plans. Updates to the stat(.;S of prcjeds and Un:versity plans for wir:dow repiace,,1e.its v,i'.h :::e l.GRC 
comp,ex wiii be inclt;ded in the sche-juled report scb:nit:ed to EPA do-::;.;:,;e~;ting the ws..ilis of the :0:-:9 term 
monitoring and mzib:enance activities. 

UMass LGRG 1210913) . 
LGRC Interim Mccl$l:fi1S Plan 

·---·---1/,.,'o:; .. j"':c S. Cur;-;•n 
May 2012 

-
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Alternative 

Somce removal of the glazing soalant by 
j physical means and decontamination 

Assumptions: 

-Prep work area (poly, etc.) 

-Disassemble window unit 
-Remove window glass rrom unit 
-Remove glazing from glass and unit by 
physical means 
-Decontaminate glass, window frame and 
adJacenl ledges 
-Install temporary plywood 

-Verification 

-Dispose of PCB containing materials off-site 

-Meet closure criteria 

-Re-install window (existing or new glass) 

Sourc:e removal of tho glazing sealant by 
removal and replacement of entire window 
unit 

j ssumP.J.i9..f1~; 

1-Prep work area {poly, etc.) 

-Remove entire window unit 

, -Dispose of entire window unit as PCB-
containing material 

.-Decontaminate adjacent ledges 

II-Replace with new window unit . 

Tablo 2-1 
Initial Screening of Removal Alternatives 

Proposed Interim Measures 
LGRC Low Rise and High Rise Tower A • UMass Amherst 

Effectiveness Implementability 

r 

-Removal of impacted material relatively 
-Relatively effective at removing lhe source straight-forward; however complete removal 
material; however. not as efficient as removing may not be possible. 
the entire window unit. -Supplemental decontamination work on the 
-Additional decon of metal window frames may window unit may be needed depending on 
be needed following verification. verification. 
- Full removal of glazing sealant from window -Access to the exterior of the window unit 
may not be achieved without window glass would be required (based on initial Contractor 
damage. discussions). 

· Trained Contractors readily available. 

-Most ellective option al removing the source · The process of removing each window is 
material since the entire window unit is straight-forward; however access lo the 
removed and replaced with a new unit. exterior of the window unit would be required 
Therefore the alternative would be effective at (based on initial Contractor discussions). 
eliminating exposure risk. -Trained Contractors readily available 

1 Estimated costs exclude architectural design costs and UMass facility/personnel costs. 

UMass LGRC (210918.01) 
Table 2-1 alternative eval.uation 1 of 1 

Estimated Costs 1 

I 

Total Estimated Costs: 
$3,280.000 

I 

Total Estimated Costs: 
$3 040,000 

. 

Woodard & Curran 
May 2012 
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P rod uct 

DO\V 795 Silicone Cnulk 
Bend of black cnu lking nppliecl 
to glazing sealant 

Table 3-3 
Evaluation of Containment Products - Pilot Test Activities 

Proposed Interim Measures 
LGRC Low Rise and High Rise Tower A - UMass Amherst 

• 

E ffcctivl'll css 

Ac hie\ cd \ i,ual (11 \·cragc of 1tl.11i11g 
sealant 

• No change in :ippcarancc Of' 

plasticity in coul" after \\ipc $ample 
collected, some transfer or caulk w 
wipe 

• Vcrilkat1011 \Vipc Result of 

l 

I : 
• 

• 

Im plcmcntahility 

Simple to npply 
Areas ofprotrnding gl.11.i ng ~cah111t 
result in larger head or caulkin!( 
required 
Corner localions require ndditional 
cnre to fully t'11vcr glu.1:ing seal::1111 
f ull ewe '1·5 days 

Acsthctics/Jmpac.·ts to 
S urroundings 

• Slight e>dor in immcdi,ite vicinity . 
odor may i ncrcase in smaller are.is 
with limited ventilation 

• Final appenrrmce similar lo typical 
window construction 

• Verification Wipe Result of 
Caulk/Wincfow frnme: 6.0 11glwipe 

1

. 

._ Ca111ki_!l_[_:_l_) .5.J.l.].J.!~_1~!_\~~---- , ______ -l - - - - - ------------i 
• ,\clticvccl visual cuvcrngc of glazing.J. Simple to .1pply • Final appearance of vinyl caulk is 

poor with vi~i hlc air buhhlt:s and 
thin coverage 

Phenoseal \"inyl Adhesive Caulk 
Bcacl of white (cleAr) l"lltilking 
appl ied to ~lazing scal:int 

sealant I • Arens of protruding glazin{! sealant 
• i\f\er 5 days cau lk shrunk lo rc, ult I result in larger bc;id of caulking 

in very thin cowragc in some areas required 

protruding out care to fu lly cover glazing ~cnlm11 
with one pt)rtion llf glazing scnlant 1

1

. Corner locations require additional 

• Verilicalion Wipe llcsult of • Full cure time vnrinhle 
•use of vinyl caulk sclcctc<I on dn}" of Cnulk/Window Frame: 0.6 u~lwipe f • Jncrenscc! likelihood of shrinkage. 
pilot test to compare tu silirnnc caulk I crocking · 

• Clcnr coloration reduces the 
aesthetic qualities of caulk 

option. - -~- ·· :~~-i;f;~~d"visual coverage ofglnzing h· ·--Simple 10 ap1~1r-·····--------1- .--Final appearance similar to typicui -

sealant l • Areas ofprotrucling glazing scal;int I window construction DAP ALEX Plus Acrylic/ Sili..:Qnc Caulk 
Ocacl ofblnck c.111lking applied 
to glazing scnlm1t 

.. Use of acrylic cnulk selected 011 clay of 

• 

• 

Aflcr 5 days caulk has full coverage : result in larger head nf caulking 
of' glning scolont required 
Verification Wipe Result of · • Comer locations require mltlitional 
Caulk/Window Frame: 1.1 ug/wipe 1 cnre to fully cover glazing scnlnn1 

• Full cure time vnrinble 
J>ilol test to compare lo silicone caulk , . _j ; 

...£.lltJOn. . ... --- .. . .. .. ···- • Achic~~d -\~i~;;~i~~;.~~~-;i·g~7i.ng 1··.-·-Si~~l~·~,··~ri{;··_-----.----- ---1·:-·· f.~;nl nppcaram·c ~imilnr to typical 

~c.i lant • Areas o t protruding gla11nir ~cnl:rnt wmctow construction DAP 3.0 Silicone Caulk 
Applied after initi:il tests bascJ 
on disc11 s~ in11 with product 
vendor 

• Aller 5 clll)'S cnulk has lilll ClWCrngc resull in larger bead ofcaulkini:, 
of glnzing seal:mt required 

• Verification Wipe l~csult of • Corner l0cati011~ rrqu irr. :icldilinnal 
C.iulking: <0.5 ugfwipe care Ill fu lly w ,·cr g.lMing <;t•alant 

• full cure ti111c \·ariahlc 
L .. ~ -·-···- ·-- - --·- · - - · -·---~""· ·-

UMass LGRC (2 IO!l l!\.01) 
Tobie 3·3 Pilot Test E;.wlucttion 

1 or 2 Woorlard g Curran 
Moy 2012 



Prod ul'I 

SW DTM Acrylic Pailll 
:\cry lie Paint applied to gla,J ng 
sealant and window frame 

DOW 1-2-3 Silicone Seal 
Sen) applied to glazing scolant 
and window frame 

UMass LGRC (210918.01) 
Table 3-3 Pilot Tesl Evaluelion 

I . 
i 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Table 3-3 
Evaluation of Containment Products - Pilot Test Activities 

Proposed Interim Measures 
LGRC Low Rise and High Rise Tower A - UMass Amherst 

E ffect iveness I Im p lcmen tab i Ii I~' 

;vlul1 iple conts required lo achieve • l.0ngest applicnlion time. may 
vi~ual coverage pf glazing sealant require multiplt: ctials (more than I 
and frames day) 
After I cont I 00% coverage not • Gnps in glazing sealant will require 
achieved tilling prior to paint application 
Aller ~ days fewer streaks observed 
than dny of application 
Nn change in appcaranCl' after wipe 
sample collected, no transfer of 
paint to wipe 
Vcrificatio11 Wipe Result: 4.J 
ug/wipc 
Smnll gups nt window edge, can be • Additionnl trimming Cl f protruding 
reduced by allowing caulk to gh11ing ~c;ilirnt required to achieve 
protrude from hcncnth !\cal strip. smooth finish 
Achieved visual coverage of glazing • Labor costs increased iftrinuning 
seal nm and majority of frames (docs required 
not cover outer edge of frnme) • Highest material costs 
i\11cr 5 dnys seal lms pulled away 
from corners on continuous run 
portion and some gaps ohscrvt:d 
along glass·- will need to have 
caulk protrude from underneath sei1l I 
to diminote 
Vcrificntion Wipe Results: 1.6, 0.9, I 
0.7.0.3.and2.l ugfwipc I 

j 

2 of 2 

• 

• 

• 

• 

! 

Aesthetics/ Impacts to 
S urrou ndin gs 

Slight pnin1 odor in vicinity. may be 
problematic in smaller work area~ 
with limited ventilation 
Final appearance after one coat is 
streaky 

Silicone seal stands out on final 
in~p<.'ctinn (additional color 
~election could alleviate) 
I las ragged appearance due to 
cutting to width (pre-order required 
width to alleviate) 

1i Lw>-i 

Woodard S. Cu1ran 
May 2012 
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rablo J·G 

Long Term Product Evaluation anl.l Piiot Testing 
Propo18d lntorlm Mu,ure, 

LORC Low Rlae and High Rlu Tower A· UMu, Amherst 

.,..._------=-~w.-..:=--==-...-~...,.... •- e:-: , :..~ ~ sa n - ~ - ~ ==-su 4.:az.:s-m • ....:== ::µ:;: ~ u.w ~ --~~-, 

Wlpo Snmploa Over Tlmo ij 

!nit•nl Snmple 

Date SArnp!n iO 
. ..__....a.. .. ~··- ·-· - .. - ---·.-·--

No Sample 

Total PCBs 
__ (l!g/100con' 

•j dAy~ 219cfa)S 

DUl<l I Sample ID Tolal PCB: Oa1e , s~mrtn 10 J ,·oia: :>CB! Ontn 

,1 · 3 d~vs 

Silfl'OIC, 1D 
Total PCBs 
ipg/1 OOr.n,' 

12 (1PA) OOW796 
Slllcono 

_ _ _ .. .. Jl!Q!100,;n~ ··-·--··-··-+------ -· .. - -.

1
' __ (pl)IIOCcm·_ 

,·20·2009 LGRC-PT-_WP-01G <OS 2'1fll~OI O j l (,R~.p r._wP-024 d2G 0/3112()• 0 l i.GRC -PT-W0 0 J; clot: 
(;ell side) , 1loll !ldn) stl1o) 

-----· ·· ·- ·-NoS~mplo ··-~).~1.!~;-i- 1.GRC·PT·WP,OlO 07 -----·--·-··:os:::-- -·· a,3 1120 10 ,- I G~~~~;T,WP·OJ.J 30 11· 

(right s .. lcl (r,gli1 ,,do) . 

71W 2009 - r ~ G~C:;;::;..;;;;,i-~- 1/2;,~0~;· LGRC-PT -WP-02;1~ . -2~l-;;lO :o ·r lGHC·PT ·WP·022·r -:.:·-·- O~) ~~W IO 1
1
·. - LGRC-PT·'l.'f'·03 I \· <O.S ( ahn:;--·1 ====~=- ...._. _ (bB~~-L- . ~ ~ _ (t,ase) _L . (b:iao1 [ _ _ ==. J 

- --;:; 5n;;: I ---IJ-lfAy• - -- -[ - - 719 ct.111 ~ - - I ~~ : !lays ~ '.I 

OAP 3.0 Slllcono Dat" s~rnr~ 11) ro1i,11>,·n, I j' I Tot•IPCDs I l . _LTott\lPCBs I I . I 1<>:>1 ... .,11, , 
I n ,1~ San,~!" ID ,_ l>a!A ~ ornpl11 •t> _ ; Oote Sa,np'• 10 Ji (p(lll OOcn'.J ll'UII OOc:ni ) _ _ _ i!'J" 00<:rn l . .. •.. . 

OAP Acrylic 
Liie• 

.'!10/2009 

P als 

•/1'1/l009 

LGRC-Pt-v\f'.o:o 

l n1t,al s ~mpte 

Samp.,1 10 

LGRC-PT N,f>-000 

<O 5 

Tlltal P<;O\ 
~o-·m) 

1 l 

~ . ~ - .t, .. - ~,._;~--------= 

Ho Sn"'Pfft 

6 day\ 

0 ~11) sa,.,c'e 10 

llo Samr14> 

Tol•I PCO, 
(pg'IOOcm' 

O~to 

~:o s, n·l,k, 

219 day, 

r-:nSAmpl,. 

www...... =-rn:.s.. __ ¢ ~ +- = ==-=· ..... _.. 
Oulk S amnlos 

DOW /95 :;,11co11e Ci.!2..llnu_afler 111,ta lnl:onL __ _ 

Pllr 3 c ::;,:,cor~(•14 I d"ys M1-,, i11,ln"-alion} . • 

2C'f' Ac;1!11~ 1 l.(ile:_ ~.1.~~":;-~111) cf~J$ ~~~-~~~~~~~~.· ... ~~ . 
Nolo9: 
All wipe samploe col!ochJ<I wilt1 hexano,sonked wipe~. oxcepl AB noted. using modilled wi.po sarnple procedure (use ol tweezors). 
IP/\: lsoprµyl elcohof 

llMnM • lGRC (2109 11l.01) 
Table 3-0 Caulklno O,cr T,mo 

: .. ,~ 11 

1 ol I 

(H2!!J20 10 

Dalo 

•JIJB/2010 

44 0 do•1s 

s,~,p~ 1u 

.GRC·P I -WP-005 

TOllllPCllt 
.i!!L. 00,-• • : 

2 1 I 
""™· - 1- • L,e--:,'-=!=•- --lt 

A/3112010 t~r>rc~c.--o_,,~ :::.:. --l 
9,28/2010 t G~~ PT-CK-oo; . ,r.91,i,,· I 
912812010 LC.RC-P~-CI\-O'Jff 1··-~~[,r:, J' l)III ~ -------------oe"'"".1----- .. 1- .. 

Woocfa1d A ClltrM 
Mny .0 12 
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Table 3-7 
Secondary Barrier Piiot Teal Wipe Sampling Results 

Interim Measures Activities 
UMass-lGRC 

Wlpo Som1ilo Results 

J .:.:1 

I f.lapscd r.,,,e oa•e tns~,ue1 11'28/2010 l:.laosed Time IOaysl 9 fh•p<F'll T11n~ (Oa)s, 228 - E:ao~eo Tlfl\e (Daysi 465 I 
rot"' PCBs Total PCB~ To:al l'CBs 

Cat,tKing Jomt Tape Date Sample ID luo•ioocmil Oate Sample ID lunllOOcm·i Dato:- s~mple ID :uuilOCcn,'• 

I t.cfl Vertical None •01112010 LGRC-f>T-WP-009 1.4 s1,d1;10 11 t.GHC-P 1-wr-001s 6.4 1/612012 LGRC-PT-WP-03 , 3.5 ' 

- ---· - - ~ 
DSOIW 

795 
Right Vo1t;c111 PVC 1017/20l0 LG RC-PT -WP-01 1 <0.5 5124/201 1 I LGRC-1'1-WP-020 <0.5 11612012 LG RC·PT·WP-033 <0.5 l 

11cone • 
1-~~~~~-+~~~~~~ >---- 1----~~~~~~-t-~~~~~-~~~~~~r'~~~~~~~-t-~~~~~-t-~~~~~'t-- ~~~~~~-o-~~~~--<1 

Lower Horizontal Aluminum 10!71?.010 lGRC-PT-WP-OtO <0.5 5124/201 t l.GRC-PT-WP-019 <0.5 1/6/2012 LGRC-PT-WP-032 1.4 

Left Vertical Nono 1017/2010 1.GHC-PT-WP-0 12 <0 5 51?412011 l.GRC·P·l -WP-02 1 I 3 116,201 ? t.G RC-PT-WP-OJS 4 ~ 

OAP 3 o s.t,COOt' H1oht Ve l•cal PVC 10!712010 l.GRC-PT-WP-OH .,o 5 5/24/2011 LGHC-PT-WP-07.3 -;O 5 liG/2G1 t LGHC-l'T-WP--037 !(j 

---· - - - ·- - - - - --··-- ---- - - - -----i------- ·- ---~----- --j I Lower llOrilCn!nl l\l11m,11um 1017/2010 1.CR(, .PT-WP-0 13 <O.t> 5124/2011 j lGHC·P1'-WP·027. <0 5 1!6/2012 LGRC-f'l -WP -036 ?. :l 

I.ell Vertical None 101712010 LGH~-PT-Wl'·C 1 S O 7 512412011 l GRC·l'T -WP,024 I 8 lf1li,'0!2 • GRC-PT-WP-U38 1.2 

-- -- --·- -·~--- ---1 
I OAl' Acryt ,c,.aiex R1gh!Vert,cat P\/C l0f7;20:0 lGHC-Pl"-WP-01 7 •:05 5/2412011 LGRC-PT-V'IP-026 <0.5 1'1l1;>0 12 l.GrtC-l 'T-WP-01.0 07 I 

I lu,.erllo.llOt'!.tl A!U'l1tnum 10/l/1010 l.GHC-PI -WP-0 16 <O 5 !,/?4/201\ I <;RC-P l" -WP-025 <0.5 •,e,:10 12 1.GHC-Pl -WP<;:i~ •.r· t, 
!,er.:~ -

Noles 
/\II wipe samples collecled with hexane-soaked wipes using modified wipe sample procedure (use of tweezers) over 31 inches of caulked JOtnl based on II bead widl.h of 
112· eKcept LGRC-PT-WP-009 ano LGRC-PT.WP-018 ccllocled over 62 inches based on a bead widlil of 1i4". 
NIA = Not Applicable 

UMass · LGHC (210018.01) 
Table 3-~· 1 at 1 

woooaro 8. Curran 
May2012 
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COMMITMENT & INTEGRITY 
DR:VE RESULTS 

MEMORANDUM 
TO: 
FROM: 
DATE: 
RE: 

Kimberly Tisa 
Jeff Hamel 
July 10, 2009 
Status Update - lnts:ior Window Glazing 
UMass Am1erst- Lede:ie Graduate Research Csn:er 

: S72.5E7 a-5·:. 

The following is a brief staius u;:>date on the ii1terior window glazi.,g project at the Leder1e Graduate Researci 
Center (LG:=tC) or. the UMass Amherst ~rnpus. UMass became aware oi PCBs ir. the v.indow glaz::-,9 '·1m a 
hazardous material assessment being performed as part of an upcoming elec'.rical upgrade project to be 
conducted within the buildings. This report was issued on March 25. 2009 and included only one sample of the 
g:azing •or PCBs. Since that time a number of activities have been and cont:nue to be conducted. as 
summarize:: below. 

INSPECTIONS/SAMPLING 

April 6 and 16-17, 2009 • site inspections v-,oere conducted by UMass and W&C person:1e! to visualiy inspect 
interior windovr::Jglazing in the low-'ise and Tower A of the LG~:::. A sampling p:a;i was developed to collect 
reoresentatfves sampies of the glazing to confirm the initia! results and an inventory of the v:bdows coiiiple:ec. 

April 20-21 . 2009 - 12 samples of glazing and interior replacement caulking ,,.,,ere co!lecteo and a!'lalyzed for 
PCBs. Results of the glazing ranged fro~ 4.040 to 14,000 ppr-:. A summary table of the results is provided in 
Attachment 1. 

May 5, 2009 - additional samples collected in support of the developrner. t o: options t::> address this condition. 
Six samples were collected and consisted of surface wipe samples fror.. the gl2zing!window frame (pre and post 
cleaning). surface wipe samples of the adjacent window ledge (pre a:,d post cie::"ling). and bulk samples of 
accumulated particulate matter adjacent to the windows and exterior window glazi,,g. A sur.:;:ary of the results 
is orovided in Attachment 2. 

M::!y 26. 2009 · 11 indoor air sam?les were co!lected from the low-rise a;id Tcv,.,er A following c 0 A Mettiod T0-
10A procedures. Concentrations were decreased from those detected in July 2008 and rnnged ;rom 0.033 
ug/m3 to 0.16 ug/m3. A summary of the resuns is provided in Attachment 3. 

June 5, 2009 -As a follow-up to the May 27, 2009 Informational Meeting (see beiow), four wipe samples were 
collected for PCB analysis from v.~ndow ledges in select rooms of the !ow rise building. A summary of the results 
is p;ovided in Attachment 4. 

PUBLIC NOTIFICATIONSIOUTREACH 

May 15, 2009 · UMass sent/posted a notice to all GRC occupants and ot:-ier inte~esled parties describing the 
frridings known to date regarding this issue. 

May 15, 200S · Summary memorandum prepared documenting the April and May 2009 sample results as we!I 
as presenting all interior surface wipe and indoor air sample results collectec! within the buildrflf duri;ig the 
exterior abatement project {including post-abatement sample resul:s). Memoran:c1:-:1 pcsle1 to UMass EH&S 
p~oject web-site. 

May 27. 2009 · Informational Mee:ing held on campus for all GRC oc::'..lpants and interested pa~ies. Findings 
and next steps discussed. 
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SUMMARY 

The results of the data collected ,o date indicate the following: 

• Interior window glazing on the majority of tt1e w1nocws ai the low-rise and Towe; A coniain PCBs in 
excess of 50 p;)ffl. 

• Overall, the glazing appears in good conciiiion and is preseni at over 800 sepa~ate window u:.its 
throughout !he bui!di:igs. There are s:::rne areas (e.g .. t>ottom i~ame exposed to direcl sunhghtJ !hai 
exhibit signs of deterioration . 

• Potential transport and expcsure pathways for the PCB coi1taining g:a:f;1g l::: pote;,tial recepto:-s 1:ic,ude 
ciirect cor.tact and/or generaiion of dust or parti-::J!ate m;:;!l'}~ tha: may t>ecome airborne of ies; on 
interior surfaces. 

• Existing indoor ca:a indicate minimal expos1Jres lo building occupan:s: 

o All post Exterior Building Abatement Proje-:i indoor air sar.ipies (July 20:a and May 2'.:,09) 
co!iected from Tower A and the low-rise buiioing show a decrease in concentration wi:h time 
compared to the samples co!iecled dunilg the Exterior Build;ng Abate~ent Project. For 
general co:iiparison purposes, these resuits are aiso below the site s;:ndfic :is~·base:: cnteria 
derived as part of the exterior work (0.2f ug/m3). 

c Interior surface wipe samples co!iected duril'"!g the Exterior Building Abatement Pro1eci 
exhibited higher concentrations of Peas on the window ledges thai! on other i:1,e:ior su;"aces 
(tabies. oesks, eic.). The majority of the sam;:>le resuits were :>eiow EPA's high occ:Jpancy 
criteria. Su::ace cleaning of the iedges has been shown lo be e;fo:;tive ir. ~educing PCS 
concentrations. All 19 post Exterior Building Ab;:te:nent Project sa:nples and the June 2009 
window le:lge wi;)e samples were bebw EPA's hi;h occupancy criteria. 

NEXT STEPS 

• Assess Interim Actions to poleniialiy include clea:1ing of \vindows and ledges. fiE?A vacu\Jming of 
dust'par.icu:ate matter, interim seaiing of glazbg. and indoor air monitoring. 

o Developed list of potential 'seaiers· to piloi tes!. includi;ig pain\slcoat:ngs. new caulkmg, and 
physical barriers. 

o Mei with remediation contractors lo deveiop wo:i<. scope, schedule, and costs. Bid walks 
conducted on June 4ih and 5th. Seiecleci contractor to perto:::-i a piiot lest o; various 
techniques. 

o A pilot tesl was performed on J:.ily 9, 2009 to conduct tests on cleaning agents and ' sealing' 
products prior to poient;a!iy implementing on a full-scale. The goal is to deiermme the :>est 
products and techniques based first on the results of verification sarnpiing and then ease of 
appl:cation and aesthetics. 

o Prepare and su~rnit wo;'"i)lan to EPA for coi'ld;;cti:.; :nte:im action. 

• Once above tasks completed, impiemenl an intenm action to contain glazing until long-:~m1 and 
permanent remed:al action can be developed and implemented. 

University of Massachusens (210918.01) 
S:atus P.e;:>011 - LGRC window gla.:ing.doc 
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Additional Sam_Q!jng Conducted in May 2009 

A set of samples from the glazing and adjacent materials at the LGRC complex was coHecied on May 5, 2009 to support 
the development of options to address this condition. The scope was developec based upon an eva:uation of po,emial 
exposure pathways and with the intent of gathering daia tha1 wili assist in developing po!enlial 3:)atem-intimitig:::ion plans. 
The location for the sampling was ihe previous sample locatiori LGRC-GZ-003 col!e::ted from the first floor library {se-;ond 
window from east wall). The location was seleclr:d because this area is easily accessible. a buik ginzing sample has 
already been collected from this unit (7,520 ppm PCBs), and an exterior glazing sa:r.ple can easi!y be co!iec!ed from the 
outside first floor. A pholo£;raph of a typical wi:"lcow unit is provided on the foaowing page. 

Specifically, six sampies were co!iected and included: 

1. Surface wipe samples of the intenor giazir.g and acjacent window fra.ning to assess the potential for PCB 
exposu;e through direct contact with the g!az;ng. 

a. Pre-Cleaning Wi;ie: One v,~;>e samp:e was co!iec:E:d to assess curre .. t "as-is' po::ni.a: expos:.:.es. 

1. A lota, PCB concentration of 38 ug/100cm'was detected in the sa:nple. 

b. Post-Cleaning Wipe: One wipe sample was co!lec;ed after : :eaning of the . .,.,ndow frame and g:amg 
with a commercially avaitable ge;ieral cleaner to assess the effect;veness of siandard cleaning methods 
in reducing potential exposure. 

i. A \o'.ai PCB concentration of 15 ugf100cm:was detected in ,he sa:-:p:e. 

c. Discussion: Both wipe sampies exceed EPA's cleanu;i level for higr. occ!.Jpancy areas (10 ugi'iOOcm'i. 
Concentrations de:reased after surface cleaning. which s:.igge~!s that the PC3s may be related to 
particulates on the surface that can be removed by generai cleaning. 

2. Sur.ace wipe samples of the adjacen: window ledge to assess the preser.ca of PCBs a·,Nay frOlil U,e £lazi;1g anci 
to compare this result to the total and surface v.ipe sample resu:!s of the g!azing from the same window unit 

a. Pre-Cieaning Wipe: One wipe sample was co!iected to assess current ·as-is· poienua: :x~.:::sures. 

i. A total ?CB con::entra!bn of 0.6 ug/'100cm2 w2S de;ected in the sample. 

b. Post-Cleaning Wipe: One wipe sample was co!iected after cleaning of i.i'1e ledge with a commerciaily 
available ge:1eral clea:ier to assess the effectiveness of standard clea:1ing methoos in reducing po!ential 
exposure. 

i. A total PCB concentrction of 0.2 ug/100cm' was de1ecl.:d in the sar.ipie. 

c. Discussion: 6oth samples were much iower in PC3 concentration cor.1pared to ihe wipe sarnpies of the 
glazing/frame and were detecied at concentrations below the EPA's cieanup levei for high occupancy 
areas. The ca;a also showe-0 a decrease in concent:-alion following general sur.ace c:eaning. 

3. Bulk Sample of Dust: A bulk sample of dust and particulate matter found in the narrow recessed a,ea adjace:1! to 
the window frame located adjacent to the window was collected to assess ihe prese:1ce of PCBs in accurnu!ated 
material that may require removai. 

a. A total PCB concentra!ion of 671 ppm was detected in this sample. whic:-: in::11::ates that accumulated 
dus:Jpar'JcJlate from the glazing is prese:il in this recessed portion of the window syster;; in excess of 
EPA cieanup levels. 

4. Bulk Sample of Ex:erior G!azing: Engineering drawins;s of the window cor.st;uction details indicate tna: the 
glazing appears to have been installed i;i the base of the frame and around both the interior and ex1e.ior po;-tions 
of the window. The exterior glazing appears v:sually different from the interior, although this may oe a resu:t of 
weathering. This sample result aids in the understanding and deve.op.ne;;t of po:entia! actions to address the 
PCB impacied giazirig (both interior and exterior locations). 

a. A total PCB concentration of 82. 7 ppm was dele!:led in the sa..iple. This sa;;iple is two orders of 
magnitude lower than the interior glazing sample; however, the concentration is stil! in excess of the 50 
ppm regu!atory threshold. 



Pre-Cleaning Wipe = 
38 ug/1 OOcm2 

Post-Cleaning Wipe 
= 15 ug/1 OOcm2 Pre-Cleaning Wipe = 

0.6 ug/100cm2 

Post-Cleaning Wipe 
= 0.2 ug/1 OOcm2 
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Results of the Interior Air Monitoring 
UMass Amherst Lederle Graduate Research Center 

A summary of the interior air sampling for PCBs conducted at the low rise building and Tower A of the Lederle 
Gracuate Resea;ch Ce:iter (LGRC) is presented below. The specific objectives for the air sampling were: 

• To evalua:e indoor air concentrations of PCBs at represen!a!ive locations in the high rise Tower A, the low 
rise north wing, and the low rise library wi!h respect to risk-based levels: and 

• To obtain dala over time for comparison and trend analysis. 

On May 26, 2009 Woodard & Curran pe·sonnel collected eleven air samples from designa\ej locations :hroughout 
the low rise and Tower A of the LGRC. The eleven air samples were collected in accordance with the procedures 
described in the May 2009 Interior Air Monitoring Plan. The locatbns were selec'.ed based on three pri..iary facto~s: 

• Locations of existing glazing samples with kn~\·m PCo conce;;tations; 

• Distribution throughout the LGRC complex to obtain representative d2ta frorr. rooms o: varying uses 
(classrooms. office space, etc.): and 

• Location of previous air samples ::ol!ected. primarily Post-.A.ba!ernent (exierior fayade p~oject) air ~a:rq!es 
collected on July 22 and 23, 2008. 

Air samples were co!lec!ed in accorca;1ce wit'l VSEPA Compendium Meli-tod T0-10A ·oeter:ninalior; of Pestbdes 
and Polychforinated Biphenyls In Ambient Air Using Low Volume Polyurethane Foam (PUF) Sampling Followe':f by 
Gas Chromatographic/Multi-Detector Detection (GC/MD)' a;;d submitted for laboratory analysis of PCBs homologs. 

Al each of the sample !ocalions an individually certified low volume PUF cartridge was connec!ed to a pe.sonal air 
pump (SKC AIRCH EK Sampler) with ffexible tubing. The ca:-tridge was positioned al the appropriate height using a 
telescoping tubing stand or placed on a desk or tables as spedfied on Table 1 below. 

To achieve the desired minimum laboratory reporting limit of 50 nanograrnsfm3, samples were collected at a rale of · 
2.5 Umin for the desired timeframe for a total sample volume of approximately 300 liters. One duplicate sample was 
co!lected as part of the overall p;oject Quality Assurance and Quality Co~trol measures. At the end of the time 
interval, the pump was shJJt off and the cartridge was placed in aluminum foil, labeled, and pla~e::: on ice for delivery 
to the analytical laboratory. 

Sample Results 

A sur.imary of the air sample results are presented on the following page with the laboraio:y repon attached. 
Analytical results indicate that the concentrations of PCBs reported in the samples ranged from 0.033 to 0.160 
µg/mj. These results are slightly lower than the results from the July 2008 post-abatement air sampling results, 
which ranged from 0.101 to 0.269 µg/ms. Where applicable, a direct comparison between the July 2008 and May 
2009 data points is included on Table 1. As a general comparison. the analytical results we;e also be!ow the post­
abaternent re-occupancy criteria developed as part of the exterior abatement project {0.29 µg/rn3). 



Table 1 
~-~~~~.~~~~~~~~~~~~~---~~~--~--~-~~- ,..--c~~~~~--~~~-~~~~ 

Building l Air Sample i Sample Location ~ ---~~al PCBs (~~~! ..... ~ 
__ -·- _ -----! i [:. 26-May-09 22-23- Jul-08 l 

i Firs: fioor. Southeast comer. 
j LGCR-IA-005 Placement on table adjacent to 1 0.160 J 0.239tJ.2Y.i 
! windows. i i 

Low-Rise Li~rary ',:...' -LG_ R_C--l-A_-0_06 _ _ l _!e_~--~--:-1_t_i-~-~ ~:;::.t:ira~i:i;1·· .. ·-·:::~-~--i-· -~:·:~---·-· i 
on ,ab:es. 1 

I I I I --
I I 

Th;·d Floor, Conference Room · 
LGRC-IA--004 365A. Placement on conference 

1 

0.110 . 0.257 !. 

. table . 

Low-Rise North 
W.ng 

. First floor. Room 125C. Offtee I I 
LGRC-IA-001 • Space Placeme:.t nea~ wi:,dows I 0.055 J 

I 
0.224 

at a height of 3-5 feet. i • 
- - ------i-second floor. Room·;:;·51 office I ____ ...,Ir ____ .. _ .. __ __ ,,_ 

LGRC-IA-003 f space. Placement near wi!'ldow at I 0.06i J none 
I a heig:it of 3-5 feet I 

I
;..------ .,..., -T-h-ird- F-io-o-,.-c-,a-s-s-ro_o_m_A_3_0_1 ;--..,.,--O-.O-S_B_J_T __ ,, __ no~. e 

LGRC-IA-002 I placement on first row of desks . , 
nearwindo~~ , 

I 

l I 
Fifth floor. elevator lobby. I 

LGRC-IA-007 Placement near windows sou:h of 

! i - ·------
LGRC-IA-
009i500 

, elevators at height of 3-5 feel. '. 

Room 801. Laboratory office 
space. Placement 3-5 feel 

0.055 J I none 

! 
O.C33/<0.C33 I 0.10~ 

i 

1 

I 
1 

High Rise Tower ! 
A l LGRC-IA-010 

Wesl side laborat:~ R:~ .. ·~~~~---r .. ·---·;·~·-..,-
7
- -+----- -...jl 

Placement at 3-5 feet. · £ none 

! i LGRC-IA--011 

LGRC-IA-008 

Room 1606. Common study area. l 
Pla::e:nent at 3 .. 5 feet ~ 

? 

I East side co:,~rence Room 701 E. , 
, Placement on conference room · 
! table. j 

0.035 

Note: Flow rates ranged from 2.52 - 2.57 liters/minute over a 120 to 134 minute duration. 
µg/m3 = micrograms per cubic meter 
J = estirnaied concentration due to surrogate recovery 

0.200 

none 

These results are being evaiuated as part of the ongoing activities associated wit,'. the PCB containing glazing 
materials identified in the LGRC complex. 



- , 

Results of Interior Wipe Samples 
UMass Amherst Lederle Graduate Research Center 

On June 5, 2009 at the request of UMass, Woodard & Curran personnel collected four wipe samples for PCB 
ana!ysis from window ledges in the Lederle Graduate Resecrch Cer.1er (LGRC) low rise building. V\lipe samples 
were collec!ed in accordance with standard wipe test methods. At each sample location, a 2-inch square gauze pad. 
saturaied with hexane, was wiped across a 100 square centimeter sample area. All samples were transpor:ed to the 
labo~atory under standard Chain of Custody procedures, extracted using USEPA Method 35&0C (Soxhic'. extraction}, 
and analyzed for PCBs using USEPA Me'.hod 8082. A summary of the sample locations a;,d analytical results is 
presented in the table below. · 

Summary of Interior Wipe Samples 

G .~~-~le Identification I Sample l ocation I Analytical Results (µg/100cm2
) I 

I LGRC-WP-A331 ·---i R- ~m A331 Window Ledge 
L . . ~~~~~~· -~~~~ 

<0.5 i 
J 

LGRC-WP-A221 I Room A221 Window Ledge <O.s ____ __J 

LGRC-WP-A217 j Room A217 Wind9w Ledg=-- --· <0.5 _J 
--I Room A 117 Window Ledge j __ . ____ <_o_.s_ ! 

··- --___J 
I LGRC-WP-A117 
• 

As indicated on the table above, analytical results indica:e lha! the concentrations of PC5s in all four of the wipe 
samples col!ec:ed were below the minimum laboratory reporting limrts and below the high occupancy c!e2nup criteria 
for non-porous surfaces of 10 µgi100cm2• 



APPENDIX B: ANALYTICAL LABORATORY REPORTS 

(SEE ATIACHED CD) 
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